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COKE SUPPLY POSITION 


ry“ HE annual report of the National Federation of Gas 

Coke Associations has reached us appropriately about 

a month after the revival of the London and Counties 
Coke Sales Circle and nearly three months before the date 
on which the gas industry becomes nationalized. Covering 
the 12 months ended June, 1948, the report describes the 
year as having been remarkable for a complete reversal of 
the coke supply position, due largely to the change in 
Ministerial policy in regard to the manufacture of carburetted 
water gas, but certainly helped by the mild weather. The 
mild weather so far experienced during the present winter 
has still further affected the supply position, but the Federa- 
tion considers that the situation is only a short-term one, 
and that once the accumulated stocks have been dispersed 
there are ample potential markets to absorb all available 
tonnage, always provided that proper attention is paid to 
quality. It will be the function of the Coke Sales Circle 
to see that consumers are assisted in the choice of the best 
fuel for their particular purposes, and to advise them as 
to the best use of that fuel. Important as is the domestic 
market, the export market, taking the long view, is the most 
important to the gas industry, and, indeed, to the country, 
and ‘subject to reasonable adjustments in the inland market 
the indications are that the extra make of coke can be 
absorbed and that a proper balance between large and sized 
cokes can be maintained. 

It would be idle to speculate now as to what arrangements 
will be made for coke marketing when the gas industry has 
passed into the control of the 12 Area Gas Boards, but it 
would seem clear that the new owners will be equally con- 
cerned to continue to obtain an economic and stable revenue 
from the sale of coke which has been a fundamental function 
of the Federation and its members throughout the few 
years of its existence. Experience has proved that to achieve 
this in a competitive solid fuel market is possible only by 
the adoption of a sound coke marketing policy and price 
structure. Such an arrangement provides the best possible 
return to the producer, a reasonable margin of profit to 
the distributor, and a true service to the consumer. A return 
to unregulated coke trading would first affect the consumer, 
because a lower return to the producer or the distributor 
Must mean a lowering of the quality or the service, or 
both. Indications are that the solid fuel market is likely 
to become more competitive than it has been for many years, 
and the report stresses the importance of taking appropriate 
Measures to meet it. 


SAFETY IN INDUSTRY 


HE problems of safety in industry become more impor- 
tant every year with increasing mechanization. When all 
work was manual, the problems were simple ; they were 
4 matter of common-sense. With increasing use of science 
In industry, processes came to be adopted that carried within 
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them all manner of dangerous potentialities that could not 
be avoided by the exercise of commonsense only. Common- 
sense, unaided by knowledge, could not recognize that pro- 
ducer gas might be dangerous if allowed to escape into a 
closed room. To-day we class an understanding of that fact 
as commonsense. It is only now commonsense because 
every workman has come to know that carbon monoxide is 
poisonous. A recent incident in America is recorded in 
Chemical Engineering News. Someone had _ accidentally 
filled up with air to 2,000 Ib. per sq. in. three cylinders that 
were already half-filled with hydrogen to 800 or 900 Ib. per 
sq. in. It became known that these cylinders contained an 
explosive mixture under pressure, and it was resolved to 
release the compressed gas. Was that inherently dangerous, 
provided that the gas was released in the open air and the 
rule of no naked lights or smoking was rigorously applied? 
Commonsense would suggest that there was no danger ; 
knowledge might have suggested a possible danger. In the 
outcome two cylinders were emptied without mishap. The 
third exploded and two men were killed. The cause was 
ascribed to the heat generated by adiabatic compression of 
the mixture of gases in the regulator as the cylinder valve 
was opened. 


This accident has been described to show that the avoidance 
of accidents is often a matter of knowledge of the dangers 
involved. Accidents can be classified into several causes: 
(1) Accidents due to carelessness, foolhardiness, lack of 
attention and other human faults; (2) accidents due to 
failure of materials ; (3) accidents due to failure of plant ; 
and (4) accidents to imperfect technical or scientific know- 
ledge. Under the first category come all those foolish things 
that men do like walking along girders 50 or 100 ft. up 
without a safety chain, doing something while looking in 
another direction, over-familiarity with machinery leading to 
contempt of safety regulations, or just plain lack of concen- 
tration. Human nature being what it is, we can never hope 
to eradicate these sources of accident altogether, but at 
least we can make it very difficult for them to happen by 
adding all possible safety devices to machines, and instilling 
the need for care in the minds of everyone from his or her 
youngest days. Probably more real safety sense can be 
imparted at school than in after-life. 


Failure of materials is another difficult source of accident 
to avoid, and so also is failure of plant. These two come 
into the same general category of accidents that can never 
be altogether avoided ‘but that can be reduced to small pro- 
portions by intensive and regular inspection and main- 
tenance. As an example of this, chains used for lifting tackle 
may be cited. The Chain Testers’ Association of Great 
Britain is largely concerned with the avoidance of accidents 
through testing regularly all chains used for lifting. There 
are of course official regulations covering this, but it cannot 
be concluded. that finality has been reached yet. A chain 
rarely breaks through having a load hung from it, even 
when that load is greater than the chain is supposed to 
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withstand ; it breaks through shock occasioned by sudden 
jar; it is the ability to withstand such shocks that should 
be tested. We have experienced such difficulties as an 
apparently perfect chain, newly back from repairs and tested 
to a high load, breaking under a much lower load. That 
may be due to cracks too small to have been detected under 
test, which grow with use, or it could have been due to 
slag inclusions in repair welding. Even when materials have 
been tested thoroughly, they should not be trusted un- 
necessarily. Legal enactments prescribe an absolute and con- 
tinuing obligation upon managements to maintain plant in 
a safe condition, and they cannot be excused even if no 
apparent reason for the failure can be discovered. The need 
for the most careful inspection and (where possible) periodic 
testing of materials and mechanisms in the interests of safety 
is ‘imperative. 


IMPERFECT KNOWLEDGE 


N the fourth category, evidence has been put forward that 
iT events may happen in modern plant, and _ perhaps 

especially in plant in which chemical operations are per- 
formed, which are not readily understandable, nor predictable 
by those who have to operate the plant. The knowledge 
of these accidents becomes widely disseminated when enough 
of them have occurred. Many years ago two or three 
explosions happened when removing the covers from gas 
preheaters situated before the saturator on semi-direct 
ammonia plants at coke oven batteries. The cause was at 
first a mystery. The gas from the tar extractor passed 
through a steam-to-gas heater and raised the gas a few 
degrees in temperature before passing into the sulphuric acid 
bath in the saturator. When it became necessary to clean 
the heater, the gas was shut off from it, the heater being 
‘by-passed, the lid was taken off and the gas escaped in a 
few seconds to atmosphere. Sometimes there was an 
explosion which did damage. Ultimately the cause was 
traced to pyrophoric ferrous sulphide which inconveniently 
began to glow while there was still an explosive mixture in 
the heater. Such occurrences lend support to the growing 
gas-works practice of properly purging with inert gas all 
plant containing combustible gas before admitting air. Once 
the true cause of the accidents had been ascertained and 
became generally known, precautions were taken, and no 
similar occurrence has been reported for many years past. 
The point we wish to make here is the need to discover 
exactly why a particular accident occurred and to spread the 
knowledge of the details as widely as possible. Because 
manual workers frequently attend to plant and processes in 
the absence of a trained technical man, it is also necessary 
to acquaint the workmen with the precautions necessary to 
be taken, and to keep them informed of possible dangers 
as and when they are discovered. The way to prevention of 
accidents is through knowledge of the facts. 

An example or two from recent technical literature may 
be cited. The gas industry does not use many pressure 
vessels, except pressure gasholders which are at moderate 
pressure only; it may use more in the future when new 
processes come into use. An accident occurred last year 
through an inexperienced man being told off to open up a 
pressure vessel. The pressure gauge read zero, and he 
assumed that there was no pressure inside. He then removed 
all the nuts from the manhole cover and finally eased it up. 
There was enough residual pressure to blow the cover off 
and to kill the unfortunate man. The proper procedure, 
of course, was to slacken the nuts a little and then to ease 
the lid to release any residual pressure that might remain. 
It is well to realize also that.a hot pressure vessel may on 
cooling develop a vacuum. The number and variety of 
accidents, actual or potential, in the gas industry is nothing 
like so high as in the chemical industry, since the processes 
are less diversified and there is not the same opportunity for 
untoward happenings of a new or unexplained nature. Never- 
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theless, there is something to be said for the suggestion 
that at least an annual report should be issued by the Gas. 
Works Safety Rules Committee of the Institution of Gas 
Engineers that should give full details of all the accidents 
that have occurred in gas-works during the preceding years, 
If such a report were circulated and discussed at the Autumn 
Research Meeting, some accidents at least would be pre. 
vented by reason of the increased knowledge so disseminated, 


GAS TARIFFS 


HE Southern Association of Gas Engineers and 

Managers (Eastern District) returned on Jan. 25 to a 

study of gas tariffs—a subject on which Mr. Arthur 
Tennant, of the East Surrey Gas Company, had presented 
a paper just three years previously. On the present occasion 
the matter was introduced in a joint paper by Mr. J. E. 
Davis and Mr. R. F. Layton, of the South Metropolitan Gas 
Company, on “ Ten Years’ Experience of a Two-Part Tariff,” 
and as in the case of Mr. Tennant’s paper in 1946, the dis- 
cussion revealed complete unanimity on the desirability of a 
system of charge that encourages the use of gas and at the 
same time ensures that manufacturing, distribution, and 
administrative costs are adequately covered. Just after the 
end of the war Mr. A. E. Sylvester, then Governor of the 
Gas Light and Coke Company, told the parent Association 
that “the right way to found your business is on the basis 
of cost,” and whatever differences of opinion there may 
be as to the structure of a tariff the basic principle must 
be the same. The South Metropolitan Company’s tariff has 
been in operation long enough to have survived its teething 
troubles, but it was not without interest to recall the back- 
ground against which the two-part tariff was devised. Twelve 
years ago the late Dr. Carpenter introduced a compulsory 
three-step system of charge. Statistically the system was 
sound, ‘but it weighed heavily on the unremunerative con- 
sumer, and eventually, under the barrage of a popular Press 
campaign on behalf of poor lonely folk living in single rooms, 
the Company had to withdraw it. 

The best time to introduce a promotional tariff is when 
business is increasing and revenue is growing more rapidly 
than expenditure, but reverse conditions prevailed in South 
London, with gas sales decreasing and net revenue suffering 
in consequence ; nevertheless the South Metropolitan Com- 
pany accepted the advice of the National Gas Council that 
“those undertakings faced with the prospect of a dwindling 
revenue may find a courageous course the most successful.” 
There is a temptation, when business is diminishing and there 
is spare manufacturing plant, to quote for new business a 
price approximating to the commodity costs stripped of over- 
heads and without due allowance for demand costs ; but 
such a policy is dangerous because there must come a time 
when spare plant capacity is absorbed and the unduly low 
quotation can no longer be offered. Through the war and 
during the uneasy post-war period the South Metropolitan 
Company has found its two-part tariff to be thoroughly 
sound and, as the authors observe, if prices are so computed 
that they are a true reflection of costs, then free competition 
and free choice will be guided in the direction which is least 
costly to the community. To-day in South London the flat 
rate is 1d. per therm higher than it would be if there were 
no two-part tariff. On the average, the two-part tariff con- 
sumer pays about 4d. per therm less than the flat rate 
consumer, and is able to extend his use of gas at a price 
of 104d. per therm. We publish the paper in pp. 301-305 of 
this issue. 


The Annual Dinner of the South Yorkshire Division of the 
Sheffield and District Gas Company was held on Jan. 27, at the 
Queens Hotel, Barnsley. The chief guests of the evening were 
Mr. Ralph Halkett, General Manager and Chief Engineer of the 


Company, and his sister, Mrs. J. N. Duncan. 
followed by a whist drive and dance. 


The dinner was 
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Personal. 


Mr. C. H. KiNG, Distribution Foreman to the Milford Haven 
U.D.C. Gas Department, is returning to the Aberdare and 
Aberaman Consumers’ Gas Company, as Distribution Superin- 
tendent. 

* * ES 


Mr. C. A. NEWHAM, Manager of the Leeds Corporation Gas 
Department’s New Wortley Works, has been recommended as 
Deputy Gas Engineer and Manager to the Bradford Corporation 
Gas Department. Prior to joining the Leeds undertaking in 1927, 
Mr. Newham was Assistant Works Superintendent in the Notting- 
ham Gas Department. He was Assistant Works Manager at 
Meadow Lane Works, Leeds, until 1938, when he was appointed 


to his present post. 
* * 


Sir CHARLES TENNYSON, C.M.G., has retired from the Chair- 
manship of the F.B.I. Industrial Art Committee. He has held 
this position continuously since its inception in 1920. Mr. 
Ernest W. GOODALE, C.B.E., M.C., a member of the Committee 
and of the F.B.I. Grand Council, succeeds Sir Charles as Chair- 
man. Mr. Goodale is Managing Director of Messrs. Warner & 
Sons, Ltd.. Chairman of the Furnishing Fabric Federation, Presi- 
dent of the Silk and Rayon Users’ Association, Inc., and a mem- 
ber of the Council of Industrial Design. 


* 7 * 


Mr. W. K. B. MARSHALL, B.Eng., A.I.M.M., has accepted the 
appointment of Assistant Director of Research of the British 
Welding Research Association. He was for some years Works 
Metallurgist at the Milton Works of the British Aluminium Co. 
and for the past eight years has been the Chief Metallurgist and 
later Chief Development Engineer to the A.P.V. Co., Ltd., 
Wandsworth. A graduate of Liverpool University, Mr. Marshall 
is well known for his work on light alloy and stainless steel 
welding. He is expected to take up his duties on Mar. 1. 

* & s 

About 400 employees of the Leeds Gas Department attended a 
smoking concert on Jan. 28, when a presentation was made to 
Mr. C. S. SHAPLEY, On his retirement from the position of Engi- 
neer and General Manager. Mr. N. G. Appleyard, who has suc- 
ceeded Mr. Shapley, presided, and the presentation was made by 
Mr. E. Hill, of the New Wortley Works, on behalf of all the 
employees of the undertaking. Other speakers also paid tribute to 
Mr. Shapley’s fair-mindedness and approachability. Mr. Shapley, 
in his reply, referred to the many happy years he had spent with 
the Department and to the wonderful team spirit which existed 
between members of the undertaking. 


* * * 


Mr. G. W. ALLott, formerly General Sales Manager of the 
Ironworks Branch of Newton, Chambers & Co., Ltd., and, since 
the reorganization, Technical Adviser to the Managing Director, 
has retired after 49 years’ service with the Company. As General 
Sales Manager he travelled widely in connexion with the erection 
of plant and the study of foundry engineering methods, particu- 
larly the manufacture of gas and chemical plant. He is a former 
President of the East and West Riding Branch of the Ironfounders’ 
National Federation, a past Chairman and present elective mem- 
ber of the Gasholder Section of the Society of British Gas Indus- 
tries, and a member of the main committee of the British Chemical 
Plant Manufacturers’ Association. He is also a member of the 
Iron and Steel Institute, an Associate Member of the Institution 
of Gas Engineers, President of the Thorncliffe Workmen’s Club 
oo and Hon. Secretary of the Tankersley Park Golf 

ub. 


* * * 


Mr. J. E. Waite, A.M.I.Mech.E., Sales Manager with the 
Newcastle-on-Tyne and Gateshead Gas Company, about the 
fourth largest gas undertaking in the country, has taken up his 
position as Acting General Manager of the Company. He suc- 
ceeds Mr. E. Crowther, who is the Chairman of the Northern 
Gas Board. Mr. White was born at Wigton, Cumberland, in 
1905. He received his training as a mechanical engineer with Sir 
W. G. Armstrong Whitworth & Co., Ltd.. Newcastle-on-Tyne, and 
was later with R. & W. Hawthorn Leslie & Co., Ltd., Newcastle. 
In September, 1928, he joined the Newcastle-on-Tyne and Gates- 
head Gas Company on the creation of the industrial heating 
department and was subsequently Manager of that department. 
He afterwards became Chief Technical Officer (Utilization) and 
later became chief of gas sales. Mr. White was appointed Sales 
Manager in 1944. He is one of the original members of the 
Industrial Gas Development Committee and Deputy-Chairman of 
that Committee ; a member of the British Gas Council Publicity 
Committee, Exhibitions Committee, and the Domestic Develop- 
ment Committee ; and Hon. Secretary of the Northern District of 
the British Gas Council. Mr. White, who is well known in 
mechanical engineering circles, is also Hon. Secretary of the Insti- 
tution of Mechanical Engineers (North-Eastern Branch). 
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AREA GAS BOARD APPOINTMENTS 


Mr. REGINALD H. Epps, Secretary of the Tottenham and District 
Gas Company and its subsidiary companies, has been appointed 
Secretary of the Eastern Gas Board. Mr. H. R. HAZELDINE, 
Accountant of the South Eastern Gas Corporation, has been 
appointed Chief Accountant of the Eastern Gas Board. 


Mr. BriAN Woop, M.A., Director and Secretary of the Gas 
Light and Coke Company, has been appointed Secretary of the 
North Thames Gas Board. He will continue as Secretary of the 
Company until the vesting day. Mr. Wood was educated at 
Whitgift School and Selwyn College, Cambridge, where he took 
honours in classics and law. He entered the Gas Light and Coke 
Company’s service in 1927 in the Accountants’ Department and 
was appointed Assistant Secretary in 1934. He was called to the 
Bar (Middle Temple) in 1932. In 1937 he was made Secretary of 
the Company. Mr. Wood has always taken a keen interest in 
the Company’s welfare schemes. He is married and has two sons. 
His recreations are rowing, fishing and bird watching. 

* « * 


In the House of Commons on Feb. 3, Mr. R. Ewart (Lab., 
Sunderland) asked the Minister of Fuel and Power whether he 
had yet constituted the 12 Area Gas Boards under Section 5 of 
the Gas Act, 1948. 

Mr. Gaitskell replied: Yes. These Boards were constituted at 
various dates in January. I have already announced the names 
of — of the members and I hope to announce further names 
shortly. 


Obituary 


The death has occurred of Mr. J. M. A. MITCHELL, who had 
been in charge of the appliance testing department of the New- 
castle-on-Tyne and Gateshead Gas Company. He was 61 years 
of age and joined the Company in 1907. He was a Past-Chairman 
of the local branch of the Illuminating Engineering Society, and 
Hon. Secretary of the Northern District Education Committee of 
the Institution of Gas Engineers. Mr. Mitchell was a member 
of the Technical Sub-Committee of the British Gas Council 
Domestic Development Committee and he had been closely asso- 
ciated with the work of the British Standards Institution. He was 
an Associate Member of the North of England Gas Managers’ 
Association and made a valuable contribution to the Association’s 
educational work. He was a Member of the Institution of Gas 
Engineers. 


Letter to the Editor 


Thick Shilling Coins 


DeaR Sir,—We have observed from statements in the Press 
that certain gas companies are receiving complaints concerning the 
insertion of the new thick cupro-nickel shillings in the prepay- 
ment mechanism of gas meters. This difficulty, we observe, is 
being raised in the House of Commons. 

All Smith’s optional coin prepayment meters will accept the 
new coins without any difficulty, whether of the shilling and 
penny, or the shilling and sixpenny type. 

Yours faithfully, 
SMITH METERS, LTD. 
186, Kennington Park Road, 
London, S.E.11. 
Feb. 3, 1949. 


Diary 
. 11.—Scottish Junior Gas Association (Western District) : 
Short Paper Day. 
. 14.—Solid Smokeless Fuels Federation : 
mittee. 
. 14—Women’s Gas Council: “ The Child in the Home,” Dr. 


Technical Com- 
Gas Industry House, 2.30 p.m. 


Leslie Housden. Gas Industry House, 3 p.m. 

. 14-15—Women’s Gas Council: Branch Secretaries’ Confer- 
ence. Gas Industry House. 

. 15.—Chemical Engineering Group (Society of Chemical 
I ): “Technical Education,” Prof. T. R. C. 
Fox, M.A., M.I.Mech.E., M.I.Chem.E. Geological 
Society, Burlington House, Piccadilly, W.1. 5.30 p.m. 

. 16.—Manchester District Junior Association of Gas Engi- 
neers: Visit to the works of R. and J. Dempster, 
Ltd. “Some Aspects of Gas Development.” A. J. 
Leather (Blackburn). 

. 17.—Building Industries Luncheon Club: Chairman: Mr. 
G. R. Jackson (Crane, Ltd.). Speaker: Prof. Sir 
Alfred Egerton, F.R.S., M.A., F.I.C., F.Inst.Physics, 
B.Sc., M.I.Chem.E. “The Heat Load.” Hungarian 
Restaurant, 12.30 p.m. 
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A THOUSAND 
VOYAGES INTO 


THE THAMES 


N Jan. 30 the S.S. Ewell I, 2,050 tons belonging to the 

Wandsworth and District Gas Company’s fleet sailed up 

the Thames, and when, having passed under 17 of 
London’s bridges, she drew alongside the special unloading jetty 
at Wandsworth she established the remarkable record of 1,000 
reund voyages with coal for one of London’s largest gas under- 
takings. Few may pause to think in these busy days of the wonder- 
ful fuel “ pipe-line” which is maintained in all weathers by the 
little ships that sail between London and North-East coal ports. 
But this record of the Ewell II, achieved after more than 22 
years of continuous service, is worthy of acclamation. This one 
vessel has sailed 593,000 nautical miles and carried no less than 
1,872,706 tons of coal for transformation into gas at Wandsworth. 


Under the command of the late Captain W. G. Tickner, and 
with Mr. Robert Corney as Chief Officer, the Ewell completed 
her first supply run to Wandsworth on Aug. 8, 1926. In the 
engine-room on that voyage was the late Mr. R. B. Hogg, whose 
son, Mr. J. G. Hogg, is the present Chief Engineer of the S.S. 
Wandle Ill. Mr. George Small, also there as the representative 
of the firm that built the engines, later joined the Wandsworth 
Gas Company and continued in their service until his retirement. 

The Ewell soon went on to her normal run between the North- 
East coast ports and Wandsworth. There was little variety be- 
yond wind and weather, although very infrequently, when coal 
stocks permitted the chartering out of the ship, there was a trip 
to the Continent. As the years went by, the Ewell got a name 
as the “training ship” of the collier fleet. It is a fact that all 
the Captains in the service of the Wandsworth and District Gas 
Company have, at one time or another, had command of the 
Ewell. Captain T. W. Corney, M.B.E., at present Master of the 
Wimbledon (2,525 tons), was promoted to command the Ewell 
on the sudden death of Captain Tickner. 

Early in September, 1940, the Ewell was machine-gunned by 
E-boats. Mr. W. W. Curley, in command at the time, and Chief 
Officer H. M. Rank were both injured, but Second Officer Arthur 
Hill brought the ship safely into London. Now, more than eight 
years later, Mr. Hill is Master of the Ewell. In the incident, the 
ship suffered only superficial damage, but the Directors were 
quick to acknowledge, in a message to the Master, “ the courage 
and high morale displayed by all.” 

In November, 1940, the Ewell had a narrow escape during 
three attacks by dive bombers. One bomb fell within 10 ft. of 
the ship and both hull and machinery were damaged. But al- 


* 


On the bridge of the “ Ewell”: Lt.-Col. C. M. Croft, Managing 

Director of the Wandsworth and District Gas Company; Hugh 

Linstead, M.P. for Putney, and Sir Amos Ayre, representing the 
shipbuilders.—* Gas JOURNAL” photograph. 
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On her 1,000th voyage the s.s. ‘‘ Ewell” sails up the Thames past 
County Hall, Westminster, on the way to Wandsworth.— Gas 
JOURNAL” photograph. 


though the bombs were supplemented by machine-gunning, none 
of the crew suffered any injury. 

What could not be achieved by enemy action came near to 
happening as a result of a more normal hazard of the seas in 
March, 1941. In collision with a ship nearly five times her own 
size, the Ewell suffered heavy damage. The Master and crew 
fought to save their ship, which had 18 ft. of water in the fore- 
hold. In her crippled state, even the force of wind on her 
funnel was sufficient to put her off her course. When the funnel 
was lowered, steam pressure was lost. By the compromise of 
constantly raising and lowering the funnel, Captain Rank managed 
to get his ship into port at Hull. In the subsequent Admiralty 
Court case, the Ewell was found free of all blame. 


When the Ewell, built by the Burntisland Company, was 
launched in 1926 she marked an expansion in size of over 500 
tons on the S.S. Wandle II, built only three years earlier. The 
Wandle III, the Wimbledon and the Chessington, launched in 
later years, all showed impressive increases in size. Finally, 20 
years after the Ewell I] made her maiden voyage, there came 
the M.V. Mitcham, the largest collier to pass above Westminster 
Bridge, with a carrying capacity of approximately 2,700 tons. 

The development of the collier fleet is the result of close co- 
operation between Colonel C. M. Croft, M.L.C.E., M.I.MechE. 
(Managing Director of the Wandsworth and District Gas Com- 
pany) and the shipbuilders. With his technical knowledge of the 
River Thames and extensive engineering experience, it has been 
possible to design ships to meet the stringent conditions imposed 
in the navigation of the Thames beyond Westminster. His goal 
has been to make the utmost use of the tidal waters of the 
Thames. He has succeeded to the point where it can be said 
that there is little more than inches to spare. The moulded depth 
of the Mitcham is the same as the Ewell, but the modern ship 
is 41 ft. 5 in. longer and 4 ft. 6 in. wider 

With 1,000 voyages behind her, there is no suggestion that the 
gallant little Ewell will not continue to serve the great Metropolis. 
The high standard of maintenance always insisted upon by her 
owners has kept her in sturdy condition. The thousand is but a 
landmark, yet from Tyne to Thames it will be regarded as a 
grand achievement. 


TAR AND AMMONIA 


The report for 1947 of the Chief Inspectors of Alkali, &c.. 
Works, shows an increase of almost 100,000 tons of tar distilled 
over the 1946 total. The majority of that originated from gas 
works. Coke ovens showed a slight decrease over the same 
period. 

Ammonia produced from gas-works liquor was: 86,600 tons 
salts of ammonia expressed at 25% NH, and 47,000 tons concen- 
trated ammonia calculated to 25% strength. Much of the concen- 
trated liquor was subsequently converted to salts.» The total of 
salts plus concentrate is therefore greater than the net production 
of ammonia. 

Tar distillation in Scotland showed a slight decrease from the 
gas-works, but a slight increase from coke ovens. Pure ammonia 
liquor (25%) showed an increase in Scotland from 171 tons 
1946 to 327 tons in 1947. The pure liquor was of coal carboniza- 
tion origin, 96% being produced at gas-works. 
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EXPERIENCE 


OF A 
TWO-PART TARIFF* 


By J. E. DAVIS, F.R.I.C., and R. F. LAYTON, 


South Metropolitan Gas Company 


R. F. Layton 


URING the years from 1930 onwards, the British gas 
D industry was giving much consideration to the formula- 

tion of methods of charge alternative to the flat rate 
and in the literature of that period are to be found papers 
and memoranda of sound reasoning and enduring value. 
During this same period, tariffs of various forms were intro- 
duced, most of them conforming to conventional principles 
but some displaying great ingenuity in disguising the flat 
rate. In this present paper it is not proposed to introduce 
any novel basis for the computation of methods of charge 
or to claim that what has proved successful in the case of 
one undertaking is necessarily applicable universally. Rather 
would we use the opportunity to place on record our 
experience in defining principles and establishing a method 
of application, together with the results achieved. 

The two-part tariff of the South Metropolitan Gas Company 
was introduced in difficult circumstances. It operated for a short 
period prior to the war, throughout the war years when the main- 
tenance of supply was a more urgent consideration than any matter 
of sales development, and has emerged with little change in 
— as an integral part of our business in the post-war 
period. 

A fall in consumption per consumer was a common experience 
of gas undertakings during the decade immediately preceding 
the war. It was possible to overlook its serious effects in those 
cases where new industry and new housing developments in the 
outer part of the area of supply were providing a constantly 
growing business, but in an area such as South London, fully 
built-up and with little opportunity for increasing the total 
number of consumers, the full impact of the tendency was con- 
stantly in evidence. Indeed, the situation was aggravated by 
our very success in retaining for so long a high proportion of the 
lighting load. The high standard of the ‘“ Metro” gas lighting 
burner and the service which went with it enabled a high propor- 
tion of the domestic and street lighting loads and a substantial 
amount of industrial lighting to be retained until well after 1930, 
but it became increasingly apparent that much of this business 
was destined to pass. 

Now it is recognized that the most opportune time to introduce 
a promotional tariff is when business is increasing and revenue 
Is growing more rapidly than expenditure. Here the opposite 
set of circumstances prevailed. Sales of gas were decreasing and 
net revenue was suffering in consequence. The circumstances 
were inopportune and yet the advice of the National Gas Council 
in 1935 was sound. In paragraph 44 of that Council’s Memoran- 
dum it is stated that “ those undertakings faced with the prospect 
of a dwindling revenue may find a courageous course the most 


successful.” 
The Object of a Tariff 


At this point it is well to review the purpose of methods 
of charge other than the flat rate. The purpose is threefold—- 
to extend the business, to protect the net revenue and to establish 
an economic basis of computation. It is worth looking at each 
of these three distinct but Telated objectives in rather more detail. 

As long as nearly all the consumers of a gas undertaking 
required the undertaking’s services for the same purposes, namely, 
lighting and cooking, their demands were sufficiently similar to 
justify a flat rate charge and the very fact of the existence of the 
gas industry is sufficient evidence that a flat rate charge is not 
an unreasonable one for these particular services. 

To extend the use of gas for other purposes, however, requires 
a fresh view. For etxensive water heating and space heating 
the price that consumers are willing to pay in competition with 
alternative methods is lower than the price they will pay for 
cooking and, indeed, the cost of supplying 500 therms per annum 
to one domestic consumer is less than the cost of supplying the 
Same quantity of gas to five separate consumers at the rate of 
00 therms per annum each, 
ho ey Association of Gas Engineers and Managers 





For the cooking load, the economy of gas as compared with 
solid fuel is so marked that the therm of gas will sell readily 
if its price is one-third the price of one cwt. of coal, but for 
extensive replacement of solid fuel its price per therm should 
not exceed one-fifth the price of one cwt. of coal. Recognition 
of these differences in competitive value for different purposes 
is the first objective of a revised method of charge. 

The second is the protection of the net revenue. The third 
objective is more easily overlooked and yet in the long run it 
may prove the most important of all. The fuel industries are 
public utilities—and now to be public utilities under public con- 
trol—and in these circumstances the expression of the results of 
their working in monetary terms must mean more than a mere 
indication of the solvency of the undertaking. The monetary 
results are to be regarded as a summation in common terms 
of a variety of efforts and a variety of kinds of wealth consumed. 
Some of the expenditure will be in terms of natural resources— 
in our case coal; some will be accumulated savings—capital ; 
some will be current effort—wages and salaries—and the aim 
must be to provide essential services with a minimum demand 
upon the national wealth of all kinds. However, the decision 
as to the kind of service to be used and the manner in which 
it will be used rests with millions of individuals and the only 
guide they can have in the correctness of their choice is the 
familiar one of price. If prices are so computed that they are 
a true reflection of costs, then free competition and free choice 
will be guided in the direction which is least costly to the com- 
munity. It would be difficult indeed to justify any principle other 
than that expressed by Mr. A. E. Sylvester in May, 1945, to this 
Association, that “the right way to found your business is on 
the basis of cost.” Nevertheless, with wholehearted acceptance 
of this principle we do experience difficulties in its rigid applica- 
tion. We find it difficult to apply to coke and we find it difficult 
to apply to the small unremunerative eonsumer, but a sound 
method of charge should aim to reflect costs as nearly as is 
practicable. 


Principles Involved 


The analysis of costs can be carried out on a logical—one 
might almost say scientific—basis, but even here many questions 
of allocation call for judgment and questions of expediency may 


arise. Still more will expediency be a factor in the actual formu- 
lation of the method of charge. 

It is widely recognized that a full analvsis of a gas under- 
taking’s costs in relation to the factors which cause them reveals 
a four-part structure, dividing the total cost amongst those related 
to the number of consumers, those related to the manufacturing 
demand, to the distribution demand and to the commodity itself. 
Theoretically, such an analysis of costs converted to a method of 
charge should give the ideal price structure, but the practical 
difficulties of a four-part charge are very great. One of the four, 
the distribution demand charge, is fairly clearly defined as a cost, 
but the allocation of this cost responsibility to individual con- 
sumers is highly artificial and if carried through on a theoretical 
argument would lead to differential charges according to the 
distance from the gas-works or from a trunk main. It is further 
complicated by the fact that the carrying capacity of a gas 
main is not directly proportional to its capital cost and on 
balance the fairest and most reasonable solution of the difficulty 
is to include the distribution demand costs and charges under 
the heading of consumer costs and charges. 

We are then left with a three-part structure consisting of the 
consumer and distribution costs in the first part, the manufac- 
turing demand costs in the second part, and the commodity costs 
in the third part. 

It is likely that a tariff based upon a three-part structure would 
have distinct value for certain classes of consumers whose load 
factor departs markedly from the normal; for example, it 
would afford a sound means of quoting the minimum economic 
price for large industrial consumers with a particularly good 
load factor and might equally well form the basis of charge for 
gas supplied to central heating installations where the load factor 
is worse than the normal. But, for the general run of consumers 
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and particularly of domestic consumers, a three-part price struc- 
ture introduces too many complications, both in administration 
and in explanation to the individual user. 

The diificulty can be resolved satisfactorily by including in the 
commodity cost the manufacturing demand charges, thus pro- 
ducing a two-part cost structure. 

At a time when business jis diminishing and an undertaking 
possesses spare manufacturing plant, there is a great temptation 
to quote for new business a price approximating to the com- 
modity cost stripped of overheads and without due allowance for 
demand costs, but such a policy is extremely dangerous because 
there must come a time when spare plant capacity is absorbed 
and this unduly low quotation can no longer be offered. A 
more reasonable compromise is to regard the commodity price 
as equivalent to the cost of manufacture at 100% load factor 
and then weight the fixed element of the charge basis, namely, 
the standing charge, according to the departure of the individual 
consumers’ load factor from 100%. This procedure may be 
possible in a few specialized cases, but the difficulty of predeter- 
mining a consumer’s load factor and ensuring adequate means 
of adjustment in the event of change is sufficiently great to 
make the system impracticable for general use. By far the 
safest and most workable arrangement is that which results when 
the commodity price approximates to the total cost of manu- 
facture, including overheads, at the level of the average load 
factor experience. This procedure gives a simple means of 
adjusting the commodity price over a period should developing 
business alter the load factor and hence the cost—an adjustment, 
the importance of which has been emphasized by Mr. F. M. Birks. 

The question may be asked—whence is the net revenue derived 
if the fixed element of the charge contains only the costs of 
consumer service and distribution and the commodity only the 
costs of manufacture? The answer is, of course, that in arriving 
at these costs allowance must be made for a reasonable rate of 
interest and amortization upon the capital investments involved 
and if the costs contain this element the net revenue is secured. 


Form of Presentation 


So far we have spoken of the method of charge as having 
resolved itself into a two-part charge and, although basically 
this must be so, it need not be presented to the public in this 
form. There are three familiar forms of presentation, the two- 
part, the step, and the block. Before the South Metropolitan 
tariff was introduced a great deal of thought was given to its 
presentation and the two-part presentation was accepted for the 
following reasons. 

The step form was rejected because this type of tariff must 
necessarily conceal the fact that additional consumption is pur- 
chased at the commodity price. It has no advantage over a block 
tariff except that in each bill all the therms are charged at the 
same price, and this advantage is much more than offset by the 
anomalies in charge which arise towards the end of each step. 
The block tariff form was rejected in favour of the two-part 
form because it was desired that the lowest price should be 
within the reach of all consumers and to achieve this with a 
block system would involve block scales for every class and 
for every grade in each class. Further, a block tariff gives no 
guarantee that a consumer who may make heavy but occasional 
demands will contribute an adequate proportion to the overhead 
costs. For example, a consumer using gas for heating only 
will reach the lowest block price in the winter quarters, even 
though he will not complete consumption of the highest priced 
block in the summer quarters. It follows that a block tariff, in 
contradistinction to a two-part tariff, does not provide a guaran- 
teed revenue to meet the fixed group of consumer and distribution 
costs and the initial block of the scale must therefore be extended 
considerably to cover the shortage from consumers such as the 
one instanced. A further essential difference between the block 
and the two-part presentation is that the block applies auto- 
matically to all consumers, whereas the two-part form requires 
the completion of a special agreement by each individual consumer 
accepting that form of charge as an alternative to the flat rate. 
This may be thought a disadvantage of the two-part form but 
we were inclined to the opposite view, particularly because the 
completion of separate agreements gave us a measure of control 

“over the total value of concessions made. Subsequently we 
have found a very real advantage in that the completion of the 
agreement gives an opportunity to discuss with the consumer 
the advantages of using gas more extensively now that its price 
will be lower, thus ensuring that we do receive a return in the 
form of increased business to compensate for the revenue 
foregone. 

The adoption of a two-part system avoided the danger of drift- 
ing into a practice which sometimes attaches itself to block 
systems, namely, that of aggregation of accounts. From _ the 
customer’s point of view it may seem quite reasonable that if he 
consumes a large total quantity of gas at a number of different 
addresses he should be just as much entitled to aggregate these 
accounts and treat them as one for the purpose of reaching the 
lowest priced block, as if all the gas were consumed at one 
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address. The argument is a difficult one to resist, although, of 
course, the cost to the undertaking is very different in the two 
cases and if the practice of permitting aggregation is allowed jt 
invites the formation of artificial groupings of consumers solely 
for the purpose of obtaining a lower gas price. 

Further reasons for the adoption of the two-part presentation 
were that it lent itself best to the implementation of certain 
principles which we considered of particular importance. We 
knew that the commodity price, including the demand costs at 
normal load factor, would give a figure at which five therms of 
gas cost the same as one hundredweight of household coal, a price 
equivalent which gives a reasonable chance of competition with 
solid fuel, but this was the lowest price at which we could take 
on additional business and we wanted this lowest price to be 
available to all consumers. 

The two-part tariff has the advantage that it permits the same 
overall commodity price to be offered to all consumers and to 
all classes of consumers. 

We were anxious also that the low priced gas should be 
within reasonable reach of each individual consumer and this 
we felt could be done provided the standing charge of the two- 
part system was related to the potential maximum demand of 
each individual consumer. We have never seen any reason why 
the occupant of small commercial or manufacturing premises 
should not be able to get as low a price for gas as his larger 
competitor, provided he uses gas to meet a similar proportion 
of his total fuel requirements. Our views on this point were 
most easily met by the assessment of the standing charges in 
relation to the potential maximum demand of the premises. Of 
course, it was necessary to formulate a code of rules for assessing 
potential maximum demand and our experience has shown the 
absolute necessity for strict adherence to these rules on the prin- 
ciple that the justice of the assessment must always be defensible 
in the event of question. In our experience, we have found that, 
although from time to time we do get very plausible arguments 
for special treatment in special cases, it is far easier to abide 
by the rules and to defend them than to yield to these pleas. 
The great majority of consumers accept as just the ruling which 
applies not only to them but to all others in like circumstances 
but will continue to argue for further concessions if they find 
that they are an exception to the rule. 


Statistical Data 


Having decided upon the principle which would be followed 
and the form which the tariff would take there was a great deal 
of statistical work to be done before fixing the amount and 
method of computation of the standing charge and estimating the 
liability to reduction in revenue which the introduction of such 
an optional tariff would involve. 

Domestic consumers were considered first. The Company's 
meter readers and slot meter collectors were instructed to enquire 
in the course of their ordinary work the number of rooms and 
the number of occupants comprising each household. There were 
approximately 350 meter readers and slot collectors covering the 
area of supply who started to collect this information on a given 
date. Each day’s figures were entered on analysis sheets pro- 
vided for the purpose and within a very few days it was seen 
that the average figures in the various groups had settled down 
to constant values. The enquiries continued until data had been 
received from about 20% of all domestic consumers, although 
a constant value for the averages was reached in most groups 
before this proportion of the total consumers was covered. A 
summary of the figures obtained from this census is given in 
Table I and it will be seen that when grouped under the number 
of rooms occupied, irrespective of the number of persons, the 
average annual consumption per consumer rose from approxi- 
mately 50 therms with one room to approximately 200 therms 
with eight rooms. When the figures were grouped under the 
number of persons, irrespective of rooms the consumption rose 
from approximately 60 therms for one person to 200 therms 
for six persons. It was clear that in apportioning the amount of 
standing charge required the number of persons in a household 
would have been statistically as sound as the number of rooms, 
but obviously the number of rooms was the preferable basis as 
it was easier to verify, more stable and less likely to objection 
on the part of the consumer. A similar result would probably 
have been obtained on a floor area basis, but in practice the 
number of rooms is much more readily obtainable than the 
measurement of floor area. 

Fig. 1 shows the annual consumption per consumer related to 
numbers of rooms and to numbers of persons. This chart relates 
to pre-payment consumers only and shows a marked falling 
off in consumption above five rooms. There are, of course, 
relatively few pre-payment consumers occupying more rooms 
than five and a better general picture is seen on Fig. 2 which 
relates to both pre-payment and ordinary domestic consumets. 
There is a similar tendency here for the rate of increase 10 
consumption to be smaller between five and eight rooms, though 
it recovers again in the still larger premises. d 

It was observed that the line relating gas consumption to siz 
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of premises did not pass through the origin but showed what we 
termed a nucleus consumption, a phenomenon obviously related to 
the fact that however small the habitation there must always be a 
minimum requirement of fuel. 

It was considered that a proper scale of standing charges, when 
plotted against the number of rooms, should yield a line coincident 
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sumer pays the same price for his gas whether on the flat rate or 
on the two-part system. If we place the benefit line well to the 
right, we do give a reduction in price to a small number of very 
large consumers. No doubt they would be well pleased but little 
additional business could be expected from them because their 
It would have been nice to have 





TABLE 1.—SLOT AND ORDINARY DOMESTIC CONSUMERS. 


Analysis of Consumption in Relation to Size of Premises (Number of Rooms) and Number of Persons 
Therms per annum 
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with the line obtained from the census as it was reasonable to 
assume that the flat rate, being the average total cost per therm, 
represented a fair charge for the average consumption, but it was 
tealized that if the two lines coincided exactly then every therm 
consumed above the average for the size of premises would involve 
a reduction in revenue equal to the difference between the flat rate 
price and the commodity price. 

One of the most delicate decisions which we had to take was 
how far above the average line we dare place the dotted line show- 
ing the scale of standing charges without making the tariff un- 
attractive or how near we dare place it without making the tariff 
unduly expensive. The census figures were therefore analyzed 
(Fig. 3) and interpreted to give a frequency curve of consumptions 
Per consumer in each group and a series of skew curves were 
obtained of which that in Fig. 4 is an example. On this curve 
may be shown possible positions of the benefit line or, as we later 
came to call it, the parity line, that is the point at which the con- 
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placed the benefit line much more to the left so that it coincided 
with the modal line of the curve but this would have involved too 
great a sacrifice in revenue. A compromise was effected by draw- 
ing the benefit line in such a position that between 25% and 30% 
of the consumers in most groups could receive an immediate 
benefit by adopting the two-part system. 

At the time the tariff was introduced the flat rate price was 9.4d. 
per therm and the commodity price was fixed at half this figure, 
namely, 4.7d. per therm. The yearly standing charge for domestic 
consumers was calculated on the basis of 15s. per consumer as a 
nucleus charge, plus 5s. for meter rent, plus 10s. per year for 
each room. This gave the dotted line shown in Fig. 2. 

Our experience confirmed that had the company offered terms 
less attractive than these the tariff would have been ineffective. 
But, of course, the calculated total liability to loss of revenue by 
the offer of these terms was very large and we were confronted 
with two mutually contradictory predictions. The first of these 
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was that as most of our consumers were already paying a standing 
charge for electricity they would certainly not pay a second stand- 
ing charge for gas. Therefore, the two-part system would not be 
adopted. The second prediction was that the 100,000 consumers 
entitled to a benefit would immediately demand their full pound of 
flesh and completely overwhelm us with clerical work and a drastic 
fall in revenue. Apart from the fact that these two predictions 
cancel one another they both proved untrue. Consumers who had 
adopted a two-part system for electricity and found it beneficial 
were pleased to find that the gas company offered them similar 
terms but we also found that the great majority of consumers were 
not interested until approached individually and the alternative 
system explained to them. 

The liability to revenue loss was mostly represented by small 
sums ranging from ls. to 40s. a year (i.e., a few pence a week) 
and these in general were not sufficient to overcome the inertia of 
consumers accustomed to the flat rate. It is a fact that the rate of 
development in applying the tariff was for the first few years 
entirely controlled by the canvassing effort applied. 

To-day. that is less true because the alternative system is suffi- 
ciently well known and offered to all new consumers for a constant 
stream of applications to arise. 

At the inception of the two-part tariff, we did introduce, as a 
secondary factor in computing the standing charge, the rateable 
value in order to distinguish between the normal range of dwellings 
and the abnormal house possessing larger rooms or amenities such 
as entrance halls and conservatories. Later this modification was 
eliminated as it proved to be a source of irritation with no com- 
parable compensating benefit. 

One of the principles we accepted was that the low commodity 
charge should be available to all consumers and it followed that 
we should no longer continue to make a charge per therm to pre- 
payment consumers to cover the cost of their standard equipment 
but should include this charge in the periodic payment. 

By this procedure we were enabled to make a suitable deduction 
from the equipment charge to that growing group of pre-payment 
consumers who either own or rent a cooker of a type superior to 
the ordinary “ free” cooker. 


Groups of Consumers 


Premises other than private residences were then examined to 
find a unit by which the potential maximum demand of different 
premises might be assessed and an appropriate standing charge 
quoted. The non-domestic premises were placed in five groups. 

The first group included boarding houses, apartment houses, 
private hotels, hostels, nursing homes, and it was found by examin- 
ing the records of fuel consumption that the potential maximum 
demand was related to the number of rooms, as would be expected 
from the fact that the gas is used for domestic purposes, but the 
demand per room was about double that found in _ private 
residences. 

Group 2 covered restaurants, tea shops, coffee shops, cafés and 
canteens. Here it was found that the potential maximum demand 
was more closely related to the installed capacity of the cooking 
appliances than to any other factor. 

Group 3 comprised shops and offices, places of worship, schools, 
colleges and technical institutions, social halls, clubs, theatres and 
cinemas. For all such premises the use of fuel is mainly for 
space heating and the potential maximum demand was measured 
by the floor area which was taken in preference to cubic capacity 
because it is more easily ascertainable and more easily verified 
by the consumer. 

Group 4 covered hospitals where the fuel requirements were 
found to be closely related to the numbers of patients and staff, 
a factor which is conveniently expressed by the number of beds 
maintained. 

Group 5 comprised works, factories and the like where the 
potential maximum demand was closely related to the size and 
nature of the plant installed. 
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The adoption of a block tariff for industrial consumers was con- 
sidered at great length, but it was found impracticable to produce 
a scale which would be fair to consumers of all sizes or prove 
attractive to small works without giving an unreasonably low price 
to the larger works. 


Construction of Schedules 


Having decided upon the unit of assessment for each type of 
consumer, the next matter was the yearly charge per unit. For 
this purpose all the important groups were sampled on a large 
scale. 

The results of samples taken in Group 1 showed that these 
premises could reasonably be expected to pay a standing charge 
approximately double that proposed for private residences with 
the same number of rooms. 

From an examination of a large number of cases of catering 
establishments, it appeared that a yearly charge of £15 for each 
therm of maximum hourly capacity of installed cooking appliances 
would result in a suitable average price being obtained. Experi- 
ence soon indicated that there were two distinct classes of catering 
establishments—those which did regular business in meals and 
light refreshments throughout the day and those where the busi- 
ness was done principally at the recognized meal times. Consumers 
in the latter class required a much larger installed capacity in 
relation to their demand and it was found that for this section a 
standing charge of £10 per annum gave the same average price 
as one of £15 for the other section. 

In Group 3 the standing charge was based on floor area, but 
varied according to the degree of heating and with relevant factors 
such as the hours of use. The observations in this group led to 
the formulation of four schedules with different scales per hundred 
square feet of floor area for different types of premises. 

For works and factories it was found that £15 per therm maxi- 
mum hourly demand for the appliances installed gave a suitable 
standing charge, but it had to be recognized that there were certain 
gas appliances whose nature or use was such that the full standing 
charge could not be asked. 

A lower figure was applied where, for instance, the normal run- 
ning consumption was exceptionally low compared with the maxi- 
mum or where the high capacity of the appliance and the regular 
nature of its use permitted lower priced fuels to compete more 
effectively. 

An interesting example of the case for a reduced standing charge 
is the ancillary appliance. A tool hardening furnace may be an 
ancillary to a machine shop and as such be used only once or 
twice a week. In this situation it qualifies for a lower scale of 
standing charge than if the manufacture of tools were the main 
purpose of the factory and the tool hardening furnace an integral 
part of the production line. In all such cases the general practice 
in the trade, rather than that of the individual consumer, has been 
the criterion accepted. 

Bread bakers with their particularly favourable load factor were 
placed in a class of their own and the standing charge based upon 
the oven hearth area. 

There are two schedules still remaining in which a block rate 
plays some part. One of them is a block rate—a relic of earlier 
attempts at tariff formulation—given for certain central heating 
and steam raising plants. Experience has demonstrated not onl) 
that the general objections to block tariffs are justified, but also 
that the limitation to specific uses is extremely difficult to enforce. 
The other concerns a category of consumers where we have found 
it valuable to introduce a feature similar to a block rate. This 
consists of very large industrial users whose business is of such 4 
nature that it gives a particularly good seasonal load factor and 
the scale of use is such that mechanical handling of solid fuels 
or even the installation of gas producers, becomes a_ practical 
alternative to the use of town gas. By a very large consumer We 
mean one taking more than 120,000 therms a year and in such 
cases we offer a standing charge computed in the normal way, plus 
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an addition of £500 per annum, and a commodity price Id. a 
therm below the two-part commodity price from time to time in 
force. In effect, this means that the very large consumer receives 
, reduction of Id. per therm on all gas consumed in excess of 
120,000 therms a year, though paying the same price as every 
other tariff consumer for the first 120,000 therms. _ 

In the manner described we have been able to build up a scale 
of 15 schedules covering all the various classes of consumers in 
our district of supply. ‘ ; 

Usually the selection of the appropriate schedule is a simple 
matter but there are quite a number of cases where several 
schedules are used in ascertaining the appropriate standing charge 
for a particular premises. For example, public houses are assessed 
under Schedule F—floor area—in respect of bars, Schedule A— 
private residence—in respect of private residential quarters, 
Schedule H—floor area on a lower scale—for club rooms, Schedule 
Db for luncheon catering and Schedule C for hotel rooms. 


Assessment and Agreements . 


Ten years’ working has built up considerable experience in 
assessment and a considerable volume of precedents. 

To provide uniformity in the quotation of standing charges and 
to supervise the administrative work of the tariff, there was 
appointed a Tariff Officer with a small clerical staff and assessors. 
The assessors ascertained the facts regarding all non-domestic 
premises for which a standing charge quotation was requested and 
the actual quotation was calculated according to a code of rules 
and precedents. In building up this code of rules and precedents 
the Tariff Officer worked in consultation with two other members 
of a Panel established for this purpose. 

At first every application except the most straightforward 
appeared as a new problem to be fitted in to the schedules with- 
out breaking or distorting any of the agreed rules, but after the 
first few months recorded precedents dealt with the vast majority 
of applications. New decisions were required and fresh precedents 
were established only slowly. 

To-day this Tariff Panel meets not more often than once a 
month and then less to deal with cases for which there is no 
precedent than to review established rules and precedents and the 
progress of the tariff as a whole. 

The form of the tariff agreement is simple and commits the 
consumer and the company only to the adoption of the two-part 
system of charge at the rates from time to time in force. This 
permits the company at any time to alter the charges under the 
system but the consumer is safeguarded in that the price he pays 
cannot be different from that charged to all other tariff consumers 
in like circumstances. After many thousands of agreements have 
been made, it has become evident that all types of consumer 
regard this as sufficient safeguard and, indeed, it is the only form 
of agreement which has come through the price fluctuations of the 
len years without difficulty. At one time, it was thought that 
possible future variations in the commodity price could be related 
either to the price paid for coal or to the current flat rate for 
gas and a certain number of agreements with clauses to this effect 
were made. The large variations in cost brought about by the 
war have shown that none of these methods of automatic 
adjustment is satisfactory and in all of these cases a reversion to 
the normal simple two-part agreement has proved the only solu- 
tion satisfactory both to the company and to the consumer. 

At the commencement of the scheme the slot consumer was 
asked to pay a quarter’s standing charge in advance. When it was 
seen that the normal period of collection brought in no serious 
number of defaulters the initial charge asked on signing the agree- 
ment was reduced to a nominal figure of 7s. 6d. for consumers 
In premises up to four rooms and 10s. for premises with five rooms 
ormore. It has been found that a special coin box fitted to the 
meter into which the consumer can put shillings or sixpences each 
week to cover the standing charge is appreciated by those who like 
to budget weekly. 

Unquestionably, the most satisfactory method of collecting the 
standing charges is through landlords when they make their collec- 
lion of the weekly rent. To-day nearly 20,000 weekly standing 
charges are collected by 16 landlords, including the L.C.C. and 
eight Borough Councils. Generally we have found that as long as 
Slot Consumers are not allowed to run into debt without early 
action being taken arrears are not a serious problem and bad 


debts are almost non-existent. 


During the first twelve months following the inauguration of the 
‘Wo-part tariff, no attempt was made to press its adoption except 
in particular cases where its defensive or promotional attributes 
seemed to be required. At the end of the first year a survey was 
made of its apparent effect on gas sales. Of the ordinary domestic 
Guumers who had been taking gas for a full year under the tariff, 
tio” made no addition to their gas installation but their consump- 
ion of gas increased by 14%. The remaining 31%, who had 
made additions to their installations, purchased 70% more gas; 
similar encouraging results were noted from slot consumers. 
the a eeeny owned estates were completed about the time 
a ariff started and the landlords agreed to collect the standing 

arges weekly with their rents. In one case 79% (222 out of 281) 
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cases, or nearly 100% as it is in others. 
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of the tenants chose the two-part tariff and in the other case 73% 
(98 out of 134). The first year’s consumption from these con- 
sumers showed an average of 195 therms whereas our general 
experience of this type of property with the flat rate method of 
charge led us to expect a consumption of about 100 therms a 
consumer. In 1945 on these same two estates the two-part tariff 
consumers were buying 217 therms per annum on the average and 
the flat rate consumers 104 therms per annum. A census of all 
the estates owned by this Authority has shown average yearly 


consumptions of 242 therms under the two-part tariff and 138 


therms under the flat rate. These are examples of our regular 


experience that two-part tariff consumers purchase 100 therms 


per annum more than those outside the system. 

It could be argued that these are the gas-minded consumers but 
we find that the same difference holds where the proportion in a 
given estate adopting the tariff system is 20%, as it is in some 
To-day 35% of our total 
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sales of gas are made under two-part tariff agreements and 15% 
of our consumers hold such agreements. 

Fig. 5 shows the number of agreements in force and their 
increase over the past 10 years, and it will be remembered that the 
greater part of these 10 years relates to the war period when all 
forms of sales promotion were suspended. 

The sale of gas at a lower price to heavy users has meant that 
the flat rate price asked for those who do not adopt the alterna- 
tive system is higher than it would have been were there no such 
concession in force, and at the present time the published flat rate 
price is Id. a therm higher than it would be if the flat rate were 
charged to everyone. On the average the two-part tariff consumer 
pays approximately 4d. a therm less than the flat rate consumer 
and in addition is able to extend his use of gas at a price of 104d. 
a therm. 

The unremunerative consumer is no longer a problem of any 
magnitude. With a flat rate system every consumer taking less 
than the average number of therms must necessarily pay less than 
his full share of the costs in which he involves the undertaking 
and consumers taking more than the average must make up the 
difference. The subsidy required from heavy users may be as 
much as 7d. a therm on a large part of their consumption. 

Our present average consumption for domestic consumers is 
142 therms annually, but by reason of the flat rate price being 
higher than the average price the level of consumption at which 
a consumer becomes unremunerative is about 20 therms lower. 
The difference may seem small, but if we look again at Fig. 6 we 
see that that reduction in the unremunerative level has brought 
the line from the right-hand side to the left-hand side of the peak 
of the curve, which means that most of our consumers are to-day 
paying their full share of the costs which we incur on their behalf. 
It is estimated that the burden of the remaining deficiency from 
those still to the left of the remunerative line amounts to only one- 
third of 1d. a therm on the general body of consumers, and this 
we feel is no longer a restriction upon the sale and use of gas. 
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OF GAS COKE 


ASSOCIATIONS | 


REVERSAL OF THE 


COMPLETE reversal of the coke supply position—due 

partly to the change in Ministerial policy on the production 

of carburetted water gas and partly to milder weather— 
is recorded in the annual report of the National Federation of 
Gas Coke Associations for the year ended June 30, 1948. 

The report. recalls that in the autumn of 1947 and the early 
part of the 1947-48 winter, gas coke was scarce and consumers’ 
allocations were cut to about 80% with the exception of industry 
and certain priorities which were allowed the full 100%. The 
shortage arose because the fuel crisis of 1947 had liquidated all 
stocks and there had been a keen consumer demand in the sum- 
mer of 1947, providing little opportunity for gas undertakings to 
accumulate a proper stock with which to start the winter. In 
the latter part of the winter, however, the position changed in 
a matter of two months. The increase in the price of gas oil 
and the removal of the subsidy made the manufacture of water 
gas unattractive, so that more coke was being made. In most 
parts of the country the winter was mild, so that, as more coke 
was made and demand fell, stocks of coke rose considerably and 
very quickly, and at the end of the winter they were higher than 
they had been at that period for some years. 

In present circumstances of minimum water gas manufacture 
approximately one mill. tons more gas coke will be made for sale. 
The principal new and more permanent outlets are the domestic 
market at home and exports abroad. The domestic market is 
increasing daily, and a close watch must be kept on the new 
housing developments. With few exceptions appliances capable 
of burning coke are being installed, but present building policy 
seems to be concentrated on open fires or openable stoves with 
back boilers at the expense of the independent domestic boiler. 
If this continues it may disturb the balance of the sized coke 
os and increase the demand for broken coke at the expense 
of nuts. 


Exports 


The export market, taking the long view, is most important 
to the gas industry, and, indeed, to the country. At the moment 
the demand in Scandinavia, in particular, is for large coke of the 
harder types, and it may be that the industry will find it necessary 
to readjust its supplies to inland markets to make available the 
maximum quantity of such coke. Subject, therefore, to reason- 
able adjustments in the inland market the indications are that the 
extra make of coke can be absorbed and that a proper balance 
between large and sized cokes can be maintained. A less perma- 
nent but more immediate outlet for gas coke is in substitution for 
other solid fuels at present in short supply. These outlets have 
to be developed in each district in accordance with the local solid 
fuel supply position. 

There are still certain restrictions on the sale of coke, although 
during the latter part of the year under review and since, the 
Ministry of Fuel and Power have agreed, on representations made 
by the Federation, to ease some of the controls. For instance, 
the Coke Directorate allocations to consumers and merchants 
have been increased to their full requirements; the maximum 
permitted quantity for domestic consumers has been increased 
from 35 cwt. to 40 cwt. per annum without licence; local fuel 
overseers have been advised to be more lenient in granting licences 
for coke and the request made to distributors during the shortage 
that sales of coke should be confined to consumers who had 
traditionally used coke has been rescinded. Therefore, it is 
probable that where coke sales were less than normal during 
the spring and summer of 1948 the reduction is due more to 
economic and weather conditions, than to restrictions on sales. 

During the year the Ministry had under consideration the 
possibility of more equitable distribution of coke and anthracite 
among domestic consumers. Various proposals were advanced by 
the Ministry and certain organizations, but it was finally decided 
that any scheme would have to be very detailed and would put 
considerably increased burdens on all concerned. It was, there- 
fore, agreed to leave the matter in the hope that as and when 
coke became more plentiful the position would be adjusted. 
Present circumstances indicate that that was the right decision. 

In spite of more favourable coke supplies and stocks the 
Ministry of Fuel and Power have decided to continue with coke 
programming for the time being, presumably in order to achieve 
a fairer distribution and to make available definite tonnages for 
export and in substitution for other fuels. The Federation 
through the District Associations, continues to shoulder respon- 
sibility for this work on behalf of the Ministry. The District 
Coke Representatives appointed by the Ministry in each area and 
the staff under them are supplied by the District Associations. 

There were national increases in the price of coke in Septem- 


SUPPLY POSITION 


ber, 1947, October, 1947, and January, 1948. Two of these were 
on account of advances in the pithead price of coal to ga 
undertakings and the other arose from increased railway rates 
on coal inwards to gas undertakings. When coal prices to gas 
undertakings were increased by varying amounts in July, 1948 jt 
was decided not to seek any further increase in coke prices. This 
was mainly due to the fact that the advance in coal prices was 
not general and did not apply to the domestic market, so that had 
coke prices been raised then the balance between coke and other 
solid fuels would have been widened still further. 

Any considerable expansion of the domestic market 4; 
visualized in the Simon Report is difficult under present cop. 
ditions. Government controls with the limited annual permitted 
quantity of 40 ¢wt. per consumer place a great handicap on the 
development of the domestic trade. Plentiful supplies of 
domestic sized coke and freedom from restrictions are essential 
for any step forward to implement the finding of the Report. 
In the meantime, technical work on the development of new and 
better methods of utilization and on the improvement of coke 
quality and sizing is being energetically pursued at both national 
and district levels. 

A national survey has been completed of the present avail- 
ability of the various classes of gas coke and the sizes in which 
they are sold. More than one third of the coke sold is supplied 
in domestic sizes and that over 45% of the gross tonnage is pro- 
duced in continuous vertical retorts and is specially suitable for 
domestic use. 

The District Technical Committees have under examination a 
tentative standard of quality for domestic coke which it is hoped 
to circulate as a guide to all gas coke producers. The quality 
of coke is mainly dependent upon the quality of coal and unt 
the industry is receiving cleaner and more suitable coals for car- 
bonization the production of the highest class of domestic coke 
presents many difficulties. The preliminary standard now under 
consideration is attainable under present conditions. Work is 
also proceeding in co-operation with the Gas Research Board on 
the complementary problem of the preparation, handling, and 
storage of coke. 

Close co-operation is being maintained between the Ministry 
of Fuel and Power and the Federation in the testing and approval 
of domestic coke burning appliances. Common methods of test- 
ing have been agreed and a confidential exchange of test data has 
been established. An officer of the Ministry attends meetings of 
the Federation Committee and representatives of the Federation 
sit on the Ministry Committee when appliances are being 
considered. 


Marketing and Price Structure 


A new price structure for coal is being drawn up by the 
National Coal Board and in October, 1947, the Solid Smokeless 
Fuels Federation decided to review the relative marketing con- 
ditions in the domestic field of solid smokeless fuels. The 
National Federation of Gas Coke Associations is one of the mem- 
bers of the Solid Smokeless Fuels Federation, the others being 
the British Coking industry Association and the Anthracite and 
Dry Steam Coal Sections of the National Coal Board. 

A preliminary technical evaluation of the various solid smoke- 
less fuels has been made on the basis of their performance in 
appliances designed to burn them, taking into account as far 
as possible all factors affecting their suitability from the stand- 
point of the user. A factual survey has also been carried out 
covering the whole country, showing in broad outline the present 
and pre-war price position of the various solid smokeless fuels 
in relation to each other and in relation to house and kitchen 
coal. 

This work has furnished information as to the present pric 
position in the solid fuel markets. There is a need for further 
development work up and down the country in co-ordinated coke 
marketing as was envisaged in this Federation’s “ Report 
Future Coke Development.” This Report, which was adopted 
in 1943 by the Federation and the District Associations, sav 
a very clear lead to the industry and sits recommendations are still 
current even when applied to present day circumstances. 

The distributors have formed a National Federation of Cok 
Distributors’ Branches and during the year a joint meeting W% 
held between representatives of that organization and the Generil 
Committee of the Federation. The distributors pressed for ? 
coke marketing scheme to cover the whole country. This w’ 
welcomed by the General Committee in principle but it W® 
considered that such an arrangement must necessarily follow the 
formation of District Coke Distributors’ Branches. 
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UTILIZATION 


OF GAS: NO. 6 


By F. DICKINSON, M.Inst. F., 


Industrial Gas Engineer, Newcastle and Gateshead Gas Company 
(Continued from page 257) 


DRYING 


Core and Mould Drying 
N S has been shown in the preceding article, it is possible to 


produce certain shapes in ferrous and non-ferrous materials, 

within limits, by pressing, hammering, drawing and ex- 
truding. This, in effect, is dealing with solid materials, and al- 
though certain thin-walled articles can be produced up to a 
point by extrusion, these are mainly in bar or tubular section. 
There is, however, a far greater demand for articles of infinite 
varieties of shape within the well-structure range of from 4 in. to 
6 in. thickness. These cannot readily, or economically, be pro- 
duced by the machining away of superfluous metal from an 
original solid mass. The answer is to prepare the desired shapes 
in a suitable material, and to pour molten metal into the pre- 
pared spaces in this material so that when the metal has solidified 
the temporary material can be stripped away leaving the com- 
pleted casting. ' 

To achieve this end a mould is made to the desired external 
shape and dimensions, and a core made to suit the internal shape 
and dimensions is inserted in the mould, leaving an annular space 
into which the metal is poured. Small solid castings are often 
made in the sand composing the foundry floor, and the same 
is done for very large castings, but the majority of work is done 
in moulding boxes, which are filled with the moulding material, 
and rammed to the shape provided by the wood or metal pattern. 
The moulding boxes are in two parts to allow for withdrawal of 
the pattern and insertion of the prepared core, when they are 
wedged tightly together in readiness for casting operations. Where 
alarge number of small light castings are required, as of cooker 
or gas fire parts, cast iron or nickel-plated steel patterns known 
as “plate patterns” are used. These make the moulds for a 
number of parts in one moulding box at one operation. 

From the above it will be seen that it is necessary to employ 
a medium which is sufficiently plastic for manipulating to such 
predetermined shapes, can be rammed to assist cohesion and 
stability in its moist condition, and when dried will inherently 
become bonded to form a structure of adequate strength to re- 
tain its shape during the casting process until the molten metal 
has solidified. As a comparatively large quantity of this medium 
is necessary at a relatively low cost the need has been met in 
foundry practice by the use of various sands obtained either 
direct from natural sand beds derived basically from rotten rocks, 
crushed rocks, and bunter sands, or from straight silica sands. 
Some of these have a natural admixture of clay to assist in bond- 
ing the sand particles, but it is often necessary to add specific 
quantities of suitable clay for this purpose, together with small 
quantities of artificial binders such as molasses, linseed oil, or 
similar proprietary materials, and finally, a percentage of water— 
usually up to about 3.5% in the aggregate. Practically every 
foundry uses a different formula for sand mixtures and where 
they originally used local sands only they now blend sands from 
beds as far apart as Yorkshire, Worksop, Leighton Buzzard, and 
Kings Lynn. The usual floor sand used in small and medium 
casting practice is termed ‘“‘ greensand” which commences as an 
original rock sand. After primary usage the greensand is riddled 
to remove extraneous foreign matter and re-milled, as required, 
to produce the right grain size. A proportion of new rock sand 
is added for bonding purposes, coal dust and water up to, but not 
exceeding 5%. The whole is carefully mixed, put through a } in. 
riddle and then through an } in. sieve. This is worked around 
the pattern to the desired thickness, and the mould rammed with 
straight reclaimed floor sand. 

The above deals generally with moulds for castings from a 
few pounds in weight up to, say, 30 cwt., but for larger castings 
of from several tons up to about 150 tons in weight it is usual to 
employ a backing of chamotte—a pre-fired aluminous grog—or 
a mixture of broken refractory and chamotte. This is termed 

compo,” and requires a higher moisture content because of the 
Porous nature of the mixture, and the bonding clay additions. 

Cores are made from sands, having a silica base, appropriately 
strengthened with mild steel core wire reinforcement, and bonded 
synthetically with an organic binder. They can also have addi- 
tions of clay-bonded sands or clays to strengthen the basic core 
sand and prevent washing away of the sand particles during cast- 
Ing. The usual binders are molasses, dextrine, and linseed oil, 
various proportions or as proprietary mixtures, with appropriate 
water additions. The final surfaces of both moulds and cores 
are either dusted with bone dust, silica, or plumbago or painted 
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with a fine aluminous slurry to give a smooth surface impervious 
to breakdown under pouring conditions, easy stripping of the 
sand from the cooled casting, and a smooth surface to the cast- 
ing itself. 

Foundry practice is a separate and complex branch of engineer- 
ing and the whole point of the above brief description of the 
broad principles involved is that moisture has to be added to 
mould and core sands to give primary cohesion and plasticity 
during manipulation, after which it is no longer required and 
heating is necessary, not only to evacuate this moisture, but also 
to assist in the final bonding of the residual components. Most 
light and medium moulds only require skin-drying in situ on the 
foundry floor and this can be done with soft-flame gas torches. 
Larger moulds are dried out with either coke braziers or hot air 
units which can be coke or gas-fired. Moulds requiring special 
drying, such as those rammed with “compo” are dried in bogie 
type ovens, and every foundry has its complement of core and 
mould drying ovens of appropriate sizes for the types of work 
involved. 

The drying process is a straightforward one in principle, con- 
sisting of the gradual removal of moisture from the centre of the 
core or mould by capillary action to the outer surfaces, and its 
gradual removal from the drying oven. This requires the adop- 
tion of one of two methods, either a long-period cycle over 12-16 
hours of slow circulation from a wet and cold atmosphere con- 
dition through stages of moist and warming conditions to the 
final dry and hot condition at 400°-500°F, or a shorter five-hour 
cycle employing not less than 20 changes of air per hour, the 
air being fed into the discharge end of a continuously operated 
core oven in counter-flow to the passage of the cores. The latter 
system is mostly employed for the drying of mass produced small 
cores, which are placed in containers on a continuous conveyor 
belt and travel vertically both upwards and downwards for 
several passes before being discharged in a completely dry and 
fired state ready for placing in the mould. Where chamotte or 
compo moulds are used the drying temperatures range from 
450° to 600°C. 

For solid fuel heating the core stoves are of simple rectangular 
box shape varying in size from 8 ft. wide by 7 ft. high by 12 ft. 
long to 16 ft. long, to 16 ft. wide by 10 ft. 6 in. high by 25 ft. 
long. On small sizes a roller blind door is sometimes fitted, 
but general practice is to have double doors, both types facing 
into the foundry. The back wall is usually of solid construction, 
but in some cases it is of checkered design with a firebox running 
across the width of the stove. The firebox is generally built 
external to the stove, but one method was to build this below 
floor level in the centre of the stove, fill it with coke which was 
lighted at the door end, and by adjustment of the ash pit shutters 
arranged to burn slowly throughout the drying period until the 
charge of coke was consumed. In all cases a chimney is required 
to pull both air for combustion and excess air for drying pur- 
poses, as well as to evacuate the moisture. To ensure evenness 
of heating through the cores and moulds, deal with the heavy 
atmosphere, and prevent cold air from door leaks, etc., affecting 
the work, the flue vents are usually arranged at low level in the 
side walls near to the door end of the stoves. In small stoves 
the work is placed on a number of open shelves or racks to allow 
free circulation of hot gases and air between the articles, one 
rack against each side-wall, and a central rack with passage 
room between. Medium and large stoves employ bogies which 
are withdrawn for stacking and unloading purposes, as the cores 
and moulds are often too large and heavy for man-handling. 

Owing to the cleanliness and ease of control of gas-firing this 
method of heating has made great strides in recent years. For 
very small cores a multi-rack oven is used, the racks swinging 
out for loading and discharging. Conversion of existing medium 
and large stoves is relatively simple, and is done by arranging 
one or more drilled bar rails along the side walls inside the 
stoves with a bar rail along the back wall. Governed gas supplies 
are led to injectors which are fitted to the ends of the bar rails, 
external to the stoves, while temperature control is effected by 
the use of relay or control valves, and a clock switch fitted in 
circuit with them. The latter is essential where drying is done, as 
is customary, between 4 p.m. and 4 a.m. Temperature control 
is not so effective for this essentially time-temperature cycle 
as in many other heating operations where the article requires 
to be at the required final temperature in the shortest practicable 
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time to enable the maximum output to be obtained from a 
furnace in the minimum time. Here it is more a protection 
against exceeding the maximum required temperature of 450° to 
550°F., as this is reached some hours before the final humidity 
has been removed from the stove. It is, therefore, good prac- 
tice to arrange for the total hourly burner capacity to meet the 
time cycle demand of about 12 hours, and so ensure against 
prior overheating which would cause shrinking and warping of 
the cores and moulds, with burning of the outer surface whilst 
the interior is still green. 

In very large stoves the natural ventilation and the circulation 
from simple bar rails is not positive enough to give the requisite 
number of air changes and evenness of heating to the load. To 
overcome this difficulty an external gas-fired chamber is built in 
conjunction with a recirculating fan and ducting system. A pro- 
portion of fresh air is drawn into the circuit with the flue gases 
from the combustion chamber, and an equivalent volume of 
mixed gases from the stove is vented to atmosphere. In the 
early stages this is heavily saturated, but the vented gases become 
drier as the cycle proceeds. As the hot gases will naturally rise 
to the top of the stove when the initial fan velocity is spent the 
discharge should be at low level, and the entering gases to the 
fan be drawn from high level, otherwise an unavoidable tem- 
perature gradient will be caused, which might affect the even 
drying of large cores, stacked cores, or moulds. 

Gas consumptions will vary with the size and type of construc- 
tion of stoves, and the types and weights of materials put through 
the stoves. A typical instance for a recirculated-air unit is that 
of a stove 8 ft. 6 in. wide by 7 ft. high by 12 ft. 6 in. deep 
operating at 500°F. with an hourly rate of 2.25 therms upon a 
3+ hour cycle and a loading of 30 cwt. A larger stove, 16 ft. 8 in. 


wide by 8 ft. 6 in. high by 24 ft. 6 in. deep, using drilled bar 
rails, dried 25 tons to about 500°F. in 10 hours on 150 therms of 
gas, the estimated furnace heat balance being as follows: — 


Cu.ft. gas 
10,000 


Heat losses from walls, roof, and floor 
Heat losses from iron door aie we 
Heat for evaporation of moisture 

Heat for air changes 

Heat for load nee 


Total consumption ... 


N.B.—If the door had been protected with a 3 in. covering of insulation there 
would have been a saving of about 4,000 cu.ft. of gas over the heating cycle. 

Other examples of natural-draught core stove consumptions 
could be given where it has been found that ranging from the 
standard 7 ft. by 7 ft. by 6 ft. 6 in. box-type stove to large ones 
of the size indicated above, and assuming that they are loaded 
reasonably to capacity, the respective overall consumption per 
cycle per pound of cores dried ranges from 0.9 cu.ft. to 0.6 cu.ft. 
As the whole stove has to be brought up to final temperature 
irrespective of loading it is obvious that these figures will be 
higher if the loading is light. 


Other General Drying Processes 


Wherever basic raw mineral materials have to be reduced in 
size before being processed there is a greater area of surface 
exposed to atmosphere, with a relatively greater tendency towards 
included moisture, whether from surface water or atmospheric 
humidity. As there are many processes where this moisture is 
undesirable, and the breaking of the film around each granule 
a matter of considerable difficulty, the general practice is to pass 
the material through rotary inclined kilns in counterflow to large 
volumes of warm air. The interior surface of these kilns is fitted 
with deflecting vanes which collect the granules by the rotating 
movement, and cause a continuous cascading action, so allowing 
the surfaces to be exposed frequently to the air flow, and moving 
the material gradually towards the warm end, and the discharg- 
ing point. Small units of this type are used in glass works for 
drying sand prior to mixing into the batch, large ones are used 
for drying road material in readiness for mixing with hot tar 
or bitumen compounds, and in many similar applications. In 
some cases, mostly for small throughputs, infra-red heating has 
been employed for the drying of granular materials, but this is 
not general practice. 

Another entirely different phase of this principle is the drying 
of vegetable matter, and a process which has developed exten- 
sively is that of the drying of grass, clover, hay and similar bulk 
animal winter foods. It has been found that if grass is cut before 
seeding. dried and chopped, it retains all the essential vitamins, 
and is an excellent substitute winter food for the normal linseed- 
oil cakes. In the unstable weather of this country the process is 
a logical one, and should seriously be considered as ancillary to 
the harvesting of wheat, rye, and oats. Drying is also an essen- 
tial process in the preparation of hops and barley for malting 
purposes where it is done by the percolation of warm air through 
perforated tiled floors and an 18 in. deep layer of moist material, 
rather than by rotary kilns or continuous belt conveyors. The 
manufacture of breakfast cereals and other foods which have to 
be crisped or roasted in their final stages calls for carefully con- 
trolled drying as the inherent moisture would nullify production 
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of the prescribed final colour or minimize the effect of mixing 
other ingredients either for taste or proper mixing. Where very 
finely powdered materials are made it is not only essential to 
remove primary moisture, but to condict the final operations jp 
workshops where the atmosphere is under precise temperature and 
humidity control, otherwise clogging of the material would occur, 
which would be disastrous from a commercial point of view. 


Paint and Lacquer Drying 


Having dealt in general terms with the extraction of moisture 
from articles by drying, and the subsequent final baking process. 
it is logical to turn to the parallel drying process of articles coated 
with paint, lacquer, or similar coverings, involving the removal 
of the solvents incorporated in the original mixtures for opera- 
tional purposes, followed by the drying and baking of the basic 
coating upon the articles. 

In the early history of this trade the coating was mostly of 
black japan paint which presented few drying and baking diff- 
culties once a time-temperature cycle had been ascertained by 
trial and error. The articles were either dipped or painted and 
hung from racks in standard box-type stoves heated by drilled 
gas bar rails, or gas pipes fitted with Bray jets, fixed at the base 
of the internal sidewalls. Air for combustion and circulation was 
frequently admitted at low level, and the combined mixture of 
products of combustion, solvents, and warm air was vented at the 
top through dampered flue pipes. Automatic temperature con- 
trol equipment was added in due course, and these units proved 
very satisfactory for the quality of finish then required. Even 
to-day they are eminently suitable for this type of work, for the 
drying of coatings upon such articles as wound electrical com- 
ponents, and for jobbing work which does not justify a continuous 
oven. 

With the entry of lacquers, cellulose paints, and paints contain- 
ing synthetic components, together with increasing demands for a 
wider range of colours, lighter colours, higher quality “ bloom- 
free” finishes, and greater production per unit time, it was found 
that modifications in process technique were essential. The three 
main types of coating which require heat are as follows :— 


1. Paint in which a solvent is evaporated leaving an oleo-resin 
and a pigment : the oleo-resin must then be oxidized to form 
a hard paint film. This oxidation is very slow at 100° to 
180° F., but speeds up as the temperature increases. The 
drying process is still comparatively slow at temperatures 
below that at which burning of resin and spoiling takes place, 
so that great care has to be taken in establishing time- 
temperature cycles. 

. Lacquers in which a solvent is evaporated and no other 
change takes place. Increased temperature and air circula- 
tion assists removal of the solvent, and there are few serious 
problems in speedy drying. 

. Heat transformable paints, in which not only is a solvent 
evaporated, but there is polymerization of the vehicle. The 
latter is where simple molecules combine to form complex 
molecules of the same chemical composition. The process is 


very slow at 100° to 150° F., but above a critical temperature , 


becomes very fast. This temperature is less than that at 
which burning and spoiling of the paint occurs in a reasonable 
time. 

4. Generally speaking it takes a minute or less for lacquers and 
heat-transformable paints, and about 10 to 20 times as long 
for oleo-resin paints. 


Lacquering, for example, requires a higher baking temperature 
in a dust-free atmosphere, and this was met by using a gas-fired 
air heater with a positive forced air circulation system. The air 
was forced through the heater and fed to an annular space at one 
side of the oven where it was directed by graded louvre settings 
to flow through the work to equivalent louvres on the other side, 
and so to the inlet of the hot air fan for recirculation. A fresh 
air inlet was arranged at the inlet side of the fan, and a vent pipe 
at the outlet of the oven, these being set and balanced to allow 
about 15% of the volume to be vented and replaced per hour. 
This proved entirely satisfactory, and more recent modifications 
have the fan and heater sited on the top of the ovens, with appro- 
priate flow and return arrangements. : 

Static box ovens do not, however, meet mass production require- 
ments as well as conveyor belt or mono-rail systems, so that 
development upon these lines has moved apace, with zonal pre 
heating, baking, and cooling sections. One method is for the 
work to be fed in at normal level, carried up a slope to the hort 
zontal drying and baking zone, and down a slope to discharge 
level. This ensures positive pressure during the cycle with open 
charge and discharge ends, whereas in the all-horizonta] oven 
special sealing arrangements have to be made at these points to 
maintain the essential positive circulation without waste 0 
heat. Precautions must be taken to ensure that concentrations of 
the highly inflammable solvents are avoided, and it is customary 
to have a short zone between the spraying booth and the preheat: 
ing zone. Hot air at about 250° F. is forced into the oven at the 
entry end, and extracted at a point prior to the beginning of the 
preheating zone, to evacuate a high percentage of the solvent 
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yapours, about 90%. On continuous ovens this requires to be 
at the rate of 9,000 cu.ft. of air per gallon of volatile entering an 
oven, and 350 cu.ft. per minute per gallon of volatile carried by 
each load in batch ovens. 

Considerable interest has recently been shown in_ respect 
of radiant heating for drying purposes, and a number of appli- 
cations have been very successful. It may be said that radiant 
heat has really been used in gas-fired applications for many years, 
mostly in conjunction with convected heat, and it is almost 
reprehensible that it has been separated—for what amounts to 
propaganda purposes—as the panacea for all drying troubles, 
particularly as purely radiant heat applications are of limited 
scope, and in a number of cases convection has had to be reintro- 
duced to produce satisfactory finishes. Some articles lend them- 
selves more readily to a greater proportion of radiant heat, and 
with others the results can be better obtained by forced air cir- 
culation at higher temperatures, so that careful selection of the 
most appropriate form of heating is necessary. On the paint side 
of the question the best results appear to have been with the 
polymerizing finishes. An essential consideration for radiant 
heating applications is that the whole of the painted surface 
must be fully exposed to the source of heat, and it follows that 
the flux density must be evenly distributed over this surface. 
Where portions of the articles are shadowed from the source of 
heat the drying at these points will be retarded and mainly done 
by conduction through the material, with the result that in a 
unit of time either the shadowed portions will be under-stoved 
when the exposed portions are correctly finished, or conversely 
by lengthening the period of drying to obviate this the exposed 
portions will be over-stoved. The best results appear to have 
been obtained with thin flat articles having both surfaces fully 
exposed to the sources of heat. 


Melting of Varnish, Resin, &c. 


Oil varnishes are made from a combination of fossil gums 
and linseed. The hard gums used—Kauri, Animi, Sierra Leone 
copal, Congo copal—are not soluble in oil or turpentine, and 
must be run down to a clear limpid fluid. The gum is placed 
in a copper varnish pot, usually of about 40 gallon capacity, 
and this is placed over a firebrick setting arranged in the shop 
floor. As exothermic reactions in the molten gum may cause 
sudden and violent temperature rises at critical temperatures with 
a demand for rapid cooling of a setting almost as extreme as 
the heat input demand for melting purposes, it is essential to 
avoid the creation of residual heat in a setting with a flywheel 
effect during cooling periods. This is done by using air-blast or 
air-gas mixing burner equipment with special burner tips so that 
heating and cooling can be done rapidly, independent of any heat 
storage effect of the structure of the setting. A swan-neck pipe 
on the top of the pot is connected to a chimney with a positive 
draught for evacuating volatiles from the pot and passing them 
through a water cooled condenser which precipitates them as 
fluids for use elsewhere. The specific times and temperatures 
employed differ with the types of gum used, and are arranged 
to secure the optimum driving off of the included acids and 
volatiles in the gum, then previously-heated linseed oil is added 
to form a melt soluble in turpentine, and, finally, an appropriate 
quantity of driers are added, the whole being thoroughly mixed 
before cooling and pouring into drums. It is necessary to keep 
the kettle on the setting during the mixing period as inflammable 
vapours continue to be thrown off during this part of the process. 
If a run is stopped too early there is incomplete combination 
or throwing out of a gelatinous mass. If too late there is incom- 
plete solubility, with resultant brittleness and lack of durability 
of the final varnish. With natural gums the temperature range 
is from 700° to 800°F., but with the development of synthetic 
Tesins the range for these is 350° to 500°F. 

Originally all varnishes were prepared in 40-60 gallon pots as 
above, and the linseed oil separately heated in “stand oil” pots. 
Owing to the increased output demand a considerable amount of 
both is now prepared in bulk in dual purpose 5 ton pots with 
Mechanical stirring gear. After stirring as required to remove 
the volatiles the driers or siccatives are added. These are usually 
pure metalic oxides, or compounds of lead, manganese, cobalt 
resinate, or linoleate. The fluid is partly cooked and thinned 
with turpentine, then run into storage tanks, stirred for several 
hours, and left to settle and mature at about 60° to 70°F. 
Maturing takes from one to five years, dependent upon the 
quality desired. Average gas consumption figures for gum run- 
ting and varnish finishing are respectively 36.3 therms/ton, and 
21.6 therms/ton. 


Vitreous Enamelling 


Vitreous enamelled ware has been used for many years and 
Most of the processing is done in the Stoke and Birmingham 
districts. More success has been obtained in its application to 
thin flat steel sheets than to shaped articles. The manufacturing 
Processes fall broadly into two categories, i.e., the smelting and 
building up of enamels and their applications. 
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(a) Smelting: 

The charge mainly consists of fresh glass with a per- 
centage of scrap glass. A charge of 1,000 lb. gives an 
average yield of 860 lb., and requires some 6,000 cu. ft. 
of gas per charge per two hours. Actual working figures 
vary, but an average figure for white glaze enamel is 
9,000 cu. ft./1,000 lb. output/2 hours, and for the base 
~ coloured enamels is 7,000 cu. ft./1,000 lb. output/2 

ours. 

The charge is run straight into a tank of water, which 
has the effect of breaking it into small brittle pieces. The 
water is drained off, and the glass mixed with 4% clay 
and 40% water. This goes to the ball mills and is tumbled 
for 16 to 18 hours, then the mass is crushed and well 
mixed into a glue-like paste, i.e, enamel. For grinding, 
14 in. to 2 in. diameter pebbles are used. The glass 
crushes into angular shape, not round. Clay is added 
to keep the particles floating in the water, otherwise they 
would settle, causing difficult and uneven spraying or 
dipping of coats. 


(b) Application: 

It is essential that the steel sheets be absolutely clean 
and free from scale, and to ensure this a number of manu- 
facturers use only “charcoal steel” sheets. These are 
pickled in a tank of dilute and aerated hydrochloric acid, 
thence to a fresh-water washing tank, to a soda-solution 
tank—to ensure alkalinity, to a borax tank—to give a 
coat of flux, and finally sprayed. 

After being dried in a chamber, which is generally heated 
by the waste gases from the muffle furnace, the sheets are 
loaded on to a fork or similar type of charging machine, 
and go into the muffle. The time taken for fusing the 
enamel is approximately 5-8 minutes for ground coats at 
a temperature of 1,600° to 1,800° F., and for finishing coats 
is 3-4 minutes at 1,400° to 1,600° F. It is very necessary 
to eliminate the possibility of dust settling upon the work 
at this stage, as it would result in “scabs” forming during 
the fusing of the enamels with consequent rejection of the 
article. In some furnaces the door is arranged to lower 
when opening, to prevent dust from abrasion of the fire- 
bricks, or from the joints, falling on to the articles as they 
are being charged. Two-deck charging has been tried, but 
is not recommended owing to the possibility of temperature 
differences and of fused enamel from the upper deck 
dropping on to the lower deck. 

The average internal furnace size is 5 ft. wide by 10 ft. 
deep by 4 ft. high to crown. Owing to the constant open- 
ing of the door it is necessary to have ample internal fur- 
nace area to allow for quick recovery of the required muffle 
temperature. For a furnace of this size, average produc- 
tion would be 550 sq. ft. per hour of No. 20 gauge sheets 
over 12 to 15 loads on consumption of about 700 cu.ft. 
per 100 sq. ft. of work, or 450 cu. ft. gas per 100 lb. of 
work, all to a temperature of approximately 1,600° F. An 
approximate allowance for the hourly furnace consumption 
would be 2,500 cu. ft. gas per 100 cu. ft. of muffle volume. 


Ceramic Processes and Furnaces 


Ceramic ware is made from comparatively inexpensive inorganic 
materials, plasticity being developed by mixture with water during 
the moulding process, the finished body then being dried with con- 
sequent loss of volume or shrinkage. A vitrified hardened pro- 
duct of required strength is only produced by high temperature 
firing. The mechanical strength of clay ware increases slightly 
from the dry condition in the early stages of firing due to solidifi- 
cation of the colloidal aluminium silicates prior to fusion. 

The first stage of firing is dehydration to remove mechanical 
water not eliminated during drying, and moisture absorbed from 
the atmosphere. Most damage to ware is done during this period 
which is completed at 800° to 1,300° F., according to the type of 
ware. The next stage is one of oxidation to remove any volatile 
constituents, sulphur and carbon gases, and to harden the residual 
clay body. This must be done before vitrification commences, 
otherwise the pores would become sealed, and is a matter of 
careful time—temperature cycling combined with an atmosphere 
of excess air, being completed at about 1,650° F. The final stage 
is one of vitrification. Primary or “incipient vitrification” is 
when the clay is heated up to a point where the grains begin to 
soften, until secondary, or “complete vitrification’ closes the 
pores and the clay is then impervious. With complete original 
oxidation the iron compounds in the clay will have been brought 
to the ferric state, and the grey colour disappeared at completion 
of the oxidation period, bleaching to pure white in white burning 
clays, and yellow in the buff burning clays. The temperature of 
complete vitrification varies with the clays used, but is about 
2,280° F. for China ware. 

The ceramics industry is not confined to table and kitchen 
crockery. It includes earthenware, tiles, drain pipes, sanitary 
ware, electrical porcelain, fine porcelain, china, and indeed glass. 
Apart from the firing of the ware there are many ancillary heat 
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requirements for which gas is eminently suitable, such as the dry- 
ing of raw clay, moulds and partly finished articles, colour mixing 
and burning, and the heating of presses and transfer printing 
stoves. 

We have studied the firing process from the angle of dehydra- 
tion and vitrification, but it is necessary to view it from the 
“ finishing ” angle. This is again one of three stages, i.e., biscuit- 
firing, where the raw clay ware is gradually brought up to 2,200° 
to 2,450° F., then the hardening-on firing where the biscuit goods 
have been decorated with designs and colours, and are heated to 
950° to 1,100° F. to fix the colours, and the final glost-firing at 
1,900° to 2,000° F. to flux the finishing glaze in which the ware 
has been dipped. 

Until about 1930 most of the firing kilns were coal-fired, and it 
was necessary to pack the ware in fireclay “ saggers”’ to protect it 
from the contact and effects of both flames and products of com- 
bustion. As the sagger weight could be about 10 times the weight 
of the ware to be fired it will be seen that a tremendous amount 
of heat and fuel cost was involved in the protection of the ware. 
This was essential for both low and high quality goods, but was 
recoverable without difficulty in the enhanced selling price of the 
latter. The most deleterious constituent of the products of com- 
bustion is the sulphur content, and the realization that this was 
negligible in town gas compared to other fuels, combined with the 
close control of atmosphere and temperature, and the elimination 
of saggers with consequent reduction of heat input has caused a 
development of gas application of phenomenal dimensions. 

The first movement was the conversion of coal and producer 
fired muffle tunnel kilns to gas, then of open-flame gas firing. This 
has developed in America to the use of cup-type open flame 
radiant burners both for straight continuous kilns, and circular 
continuous kilns where floor space is at a premium, which, in 
conjunction with the fullest use of automatic controls, has brought 
the technique of furnace applications in this highly specialized 
industry to precision instrument efficiency. In conclusion some 
interesting average gas consumption figures are given below, in 
therms per ton of ware for continuous kilns, as follows :— 

Therms 

Biscuit tiles ... a “6 ies 83 
Glost tiles... ios sie ae 50 
Sanitary biscuit ae ee anh 163 
Sanitary fireclay oe ee we 120 
Electric porcelain... som eee 115 
General eathernware— 

Biscuit/saggered ... ~e jae 120 

Biscuit/saggered (open placed) ... 94 

Biscuit/saggered, glost ... _ 78 
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Appendix 


_ Useful data on gas discharge through pipes, “ Bray ” industrial 
jets, governors, relay control valves, bar burner design, and gas 
discharge through circular orifices at various pressures. 


Table of Discharge for Straight Horizontal Pipes with 3/10 in. Differential Pressure 
for Gas of Density 0.50 Relative to Air (cu.ft.per hr.) 
po Size of pipe in inches (nominal bore) 
of pipe 


in foot 1 1} 14 2 
10 470 930 2,640 
20 330 655 1,865 
30 270 535 1,525 

235 465 1,320 
210 415 
190 380 
175 350 
165 330 
155 310 
145 295 
260 
240 
220 
205 
185 
300 170 240 


“ Bray” Industrial Jets. 
Geyser jet (No. 217), sizes—0000 to 7. 
Industrial jet (No. 235) sizes—0000 to 7, taper buttress thread. 
Industrial jet (No. 266), sizes—000 to 7, 4 in. B.S.P. thread. 


Approximate Hourly Gas Consumptions for Industrial Jets 


Jet Gas pressures in inches w.c. 
Nos. 
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Governors. 


The pressure drop between the governor and the most remote 
appliance, at the maximum gas rate, should not exceed 3/10 in, 
W.G. Whether used individually on appliances, or on the pipe 
supplying a number of appliances, the governors should always 
be of the compensated type, as made by Bryan Donkin, Peebles, 
Jeavons, Evereds, and other firms. 


Governor Capacities (Spec. Gr. 0.45) 
Cu.ft. of gas 
per hour 
100 
200 
350 
600 
on ue se ee 900 
a me oe See pom 1,500 
} in. ... aie ach ame cs 2,600 
3m... ; . as 4,400 


When sizing governors allowance must be made for pipe losses 
between the outlet of governor and entry to subsequent equip- 
ment. In some instances the next size larger may be required. 


Relay Control Valve Capacities (at 24 in. w.g.) 
Cu.ft. of gas 
per hour 
130 
260 
350 
-650 
875 
2,100 
2,600 
3,950 


No eee 
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Bar Burner Design 


In applications where there is difficulty in ensuring the requisite 
full amount of air for combustion, such as in closed core stoves, 
it is not practicable to use gas bar rails fitted with industrial jets. 
A useful alternative is the drilled bar burner fitted with an ex- 
ternally arranged injector in which the centrally disposed gas 


jet entrains the air for combustion. It is possible to make a 
simple injector, but better practice to employ one of the various 
proprietary injectors designed for efficient air entrainment and 
mixing of the air and gas at the outlet of the appliance. 

Having ascertained the maximum gas rate per hour required for 
a bar burner, the appropriate size of injector can be found in 
the makers’ lists, which will also give the outlet pipe dimension. 
Owing to the kinetic energy of the air/gas mixture at the im- 
mediate outlet of the injector being too great for even flame struc- 
ture along the burner it is essential that the first drilled hole 
should not be nearer the outlet of the gas jet than three diameters 
of the pipe, and preferably six diameters, i.e., nominal diameter 
or bore. The flame ports can be holes, saw-cuts or slots, as de- 
sired, holes being generally the easiest to produce, but there is 
a critical maximum flame-port total area in relation to the amount 
of air/gas mixture produced by an injector which should not be 
exceeded if satisfactory operation is to be obtained. Otherwise 
there will be too low a mixture pressure in the burner pipe with 
consequent low issuing velocity at the drilled holes, and if this 
is below the speed of flame propagation there will be flash-back 
to the injector and gas jet. If the pipe is too small in diameter 
the flame nearer the injector will be longer than those at the 
far end, because the area of the pipe is out of proportion to the 
total area of the ports. If the first holes are too near to the 
injector outlet the flames will be longer with an inclination to 
blow off and a tendency to flash-back to the gas jet. Reference 
has been made to the speed of flame propagation, and while this 
is difficult to define in general terms, owing to the varying 
characteristics of town gases, a representative figure appears to 
be about 2.5 ft. per second. Thus, the velocity of gas 
air/gas mixture issuing from jets or orifices immediately prior 0 
combustion must be higher in velocity than the above figure, 
otherwise the flame may run back into the piping, where there 
is an inflammable mixture, and cause a temporary local back-fite. 
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The number of holes in a burner bar has an effect on the type 
of flame. If too many holes are drilled the turn-down will be 
unstable for the reasons given below. If a softer flame is 
wanted use fewer holes, or alternatively use a smaller air-choke 
venturi than specified, where these can be supplied. The mini- 
mum spacing between holes should be 3 x diameter of hole be- 
tween the edges of the holes, and the maximum spacing to allow 
for flame travel along the burner should be 6 x diameter be- 
tween holes. 

Either a soft or sharp flame will liberate the same amount of 
heat, but the sharp flame will be at higher temperature. Such 
a sharp flame should have an inner cone height of three to five 
times the diameter of the hole, and the tip of this cone should 
never come into contact with the underside of any container. 
Assuming that a defined cone height has been produced with gas 
at 3 in. W.G. pressure at the jet and this is lifted to 4 in. w.G. the 
cone height will be shorter owing to greater air entrainment at 
the venturi; if at 2 in. w.G. the cone will be higher, always 
assuming the gas consumption to be the same. 

For normal flames with gas at 3 in. w.G., and with reference 
to the sizes of drilled holes usually employed for average bar 
burners, the following data is good practice :— 

* in. diam. holes—7 per 10 cu. ft. of gas used. 

1 in. diam. holes—12 per 10 cu. ft. of gas used. 

= in. diam. holes—21 per 10 cu. ft. of gas used. 


More precise data is given in the following table for a wide 
range of gas rates with a governed supply at the gas jet of 24 in. 
W.G, pressure. 

Table of Bar Burner Details 
Total f No. of drillings Injector 
areaof in. 4 in, *& in, *% in, % in. orifice 
, flame (maximum permissible diameter 
hour Minm. Optm. ports ’ _.  Spacings at 2} in. w.c. 
in. in. sq.in. jin. x - ILtin. lfin. in. Morse 


0.15 061 
0.225 .074 
0.3 -086 
-096 
015 
121 
-128 
-148 
-159 
171 
-191 
.210 
.225 
-243 
.257 
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17/ 64 


J 
142 : rit 
23 608 342 219 152 : 21/64 
Example; To ascertain the number and size of drilling for a 
single bar burner 4 ft. 2 in. long with a total flame 
port length of 3 ft. 6 in. which is required to burn 80 
cu. ft. per hr. at 25/10 in. w.g. gas pressure at the 
injector. 
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INSTITUTION 


The following film strips, prepared by the Ad Hoc Sub- 
Committee on Film Strips of the Gas Education Committee, are 
now available and copies may be obtained from the Secretary 
of the Institution of Gas Engineers, 1, Grosvenor Place, London, 
S.W.1. Price 15s. each, post free. 


Continuous Vertical Retorts—Contains 18 frames of photo- 

graphs and diagrams of continuous vertical retort installations. 
The film strip is accompanied by an illustrated index and will 
be useful for teachers coaching students for all grades of Gas 
Engineering (Manufacture) and for the examination of the City 
= Guilds of London Institute in the Technology of Gas Manu- 
acture. 
. Mains.—This film strip of 19 frames comprises, inter alia, 
illustrations of typical types of mains joints commonly in use. 
It is appropriate for all grades of Gas Engineering (Supply) and 
for the Technology of Gas Supply of the City and Guilds of 
London Institute. It is accompanied by an illustrated index. 

The Ad Hoc Sub-Committee is preparing further film strips, 
details of which will be announced later, and wish to draw 
attention to some film strips which have been prepared by other 
Organizations and which are likely to be of considerable interest 
to teachers in Gas Engineering (Supply). 

Domestic Hot Water Supply.—Consists of 29 frames and is 
accompanied by teaching notes. 

Flues for Gas Appliances.—This film strip consists of 49 frames 
and is accompanied by lecture notes. 

These two film strips are obtainable from the British Gas 
Council, 1, Grosvenor Place, London, S.W.1, at 15s. each (in- 
cluding teaching or lecture notes) and are particularly suited to 
Meet the requirements of students in the Technology of Gas 


Supply, Gas Engineering (Supply)—Ordinary Grade, and Gas 
itting, 


From Column 2, 14 in. barrel is indicated. 


From Column 4, a range of 174—¥, in. holes down to 32— 
3z in. holes is given. 

Using two rows of holes at } in. centres (for the { in. holes the 
flame will not run if this dimension is greater—see maximum 
permissible spacing, column 4), it will be seen that 98—+} in. 


holes will meet this particular case, (2 rows of 49—} in. holes at 
% in. centres). 


From column 5, an injector orifice diameter of 0.171 is given 
which approximates to a No. 18 morse drill. 


Approximate Discharge through Circular Orifices 
Spec. Gr. of Gas = 0.4/0.5 


Morse Approx. Pressure in inches water gauge 


diam. 

1} 2 23 3 34 4 43 
210 243 273 298 321 344 366 
191 221 248 272 292 314 330 
173 200 224 245 265 284 300 

202 220 238 255 270 
180 197 212 226 240 
163 178 193 205 217 
150 165 177 190 200 
146 160 172 184 195 
141 154 166 177 188 
135 148 i? 170 180 
131 144 154 165 174 
127 138 149 160 169 
123 135 146 155 165 
120 132 142 151 160 
117 128 138 147 156 
114 125 135 143 152 
109 119 129 137 146 
115 124 132 140 

110 118 127 134 

114 122 129 

117 124 

118 

112 

107 

100 
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FILM STRIPS 


Capillary Soldered Joinis for Copper Pipes.—This consists of 
24 frames and shows the complete sequence of operations con- 
cerned with the making of a capillary soldered joint in copper 
pipe. 

This film strip was prepared by the Training and Education 
Department of the Gas. Light and Coke Company and is, 
through the courtesy of the Company, made available to the 
industry generally and to technical colleges. It is appropriate 
for teaching the Technology of Gas Supply, Gas Engineering 
(Supply)}—Ordinary Grade and Gas Fitting. Copies may be 
obtained from the Secretary, the Institution of Gas Engineers, 
1, Grosvenor Place, London, S.W.1. 

Industrial Appliances.—This is a film strip in colour of 47 
frames showing diagrams and photographs of many types of 
industrial furnace and ancillary equipment. It is proposed, in 
due course, to revise this strip, making from it two separate film 
strips dealing respectively with control and burner equipment 
for industrial utilization and the application of these controls, 
&c., to particular appliances. It may, however, be some months 
before this revision is possible. In the meantime, a _ limited 
number of copies have been prepared and may be obtained from 
the Secretary, the Institution of Gas Engineers, 1, Grosvenor 
Place, London, S.W.1. This film strip is also made available 
through the courtesy of the Gas Light and Coke Company. 

The How and Why of Gas Governors.—A film strip of 40 
frames prepared by Messrs. Evered and Company. It will be 
suitable for use by teachers in gas fitting and will also serve 
as a useful introduction to the subject of governors for students 
taking the examination of the City and Guilds of London Insti- 
tute in the Technology of Gas Supply and the Gas Engineering 
(Supply)}—Ordinary Grade examination of the Institution. 
Copies, together with teachers’ notes, may be obtained from the 
British Gas Council. 
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(Per Mac 


METAL-TO-METAL JOINTING MATERIAL 
[_[—[_———— 


Ever since 1913 “ PERMAC,” the original 
Metal-to-Metal Jointing, has been holding 
up difficult joints in Gas Works and on 
Coke Oven Plants all over the world. 
Equally suitable for any joint—steam, 
water, gas, oil, benzol, ammonia, etc.— 
screw pipe or flange. 


THOMAS & BISHOP [TD 


39. ARTHUR ROAD, LONDON. SW19 


| cu.ft. 


| plant. 
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GAS UNDERTAKINGS’ 
RESULTS 


Middleton Gas Department 

Middleton Gas Department reports an 
increase of 5.95% in gas sales for the past 
financial year, the total being 371,917,000 
Gross profit, at £11,931, was £1,295 
below that for the previous year, and the 
net profit was £4,676, a reduction of 
£1,049. Mr. H. D. Robinson, Engineer 
and Manager, in his annual report, states 
that during the year a waste heat boiler, 


| water softening plant, water cooled con- 
| denser, and an electrostatic detarrer were 


installed. New purifiers and a new four 
lift spiral guided gasholder are being in- 
stalled and should be in operation this 
winter. A scheme has been submitted for 
approval by the Ministry of Fuel and 
Power to provide extensions to the car- 
bonizing plant, comprising two complete 
new settings of vertical retorts, including 
the necessary coal and coke handling 
When this work is completed, the 


| works will be capable of manufacturing 
| 3 mill. cu.ft. per day. 
| coal and wages have further increased, the 
| price of gas, which is one of the lowest in 
| the country, 


Although costs of 


has been maintained un- 
changed since 1940. 


DIVIDENDS 


Oxford and District Gas Company 


Final Ordinary dividend is maintained 
at 44% for 1948, making a total of 9%. 


| as compared with 93% for 1947. 
| Wandsworth and District Gas Company 


At a board meeting, on Jan. 18, the 
Directors decided to recommend to the 
proprietors at the forthcoming Annual 
General Meeting, payment of dividends 
for the half-year ended Dec. 31, as 
follows: On the 4% Preference Stock, 
2%. On the Consolidated Stock, 24%. 
Both less tax, making dividends for the 
year 1948 4% on the 4% Preference Stock 
and 5% on the Consolidated Stock. 


Liverpool Gas Company 


The Directors will recommend to the 
proprietors the payment on Mar. 1 of a 
dividend at 23% for the half-year ended 
Dec. 31, making a total of 54% for the 
year, the same as for the previous year. 
Profit for 1948, subject to audit, is 
£405,281, against the comparable figure for 
1947 of £566,931. After providing £95,000 
for taxation, compared with £108,023 for 
1947, and £250,000 for deferred repairs, 
compared with £295,000 for 1947, there is 
a carry-forward of £136,881 (£115,982 for 
1947). 


TRADE 


TOM CARRINGTON & CO. LTD. 
Lyndon Toclworks, West Bromwich. T/N 
0517 (2 lines), 

“LYNDON” and “EGA-KUT” 
SCREWING TOOLS; 
TAPS; DIES; STOCKS AnD DIES 
GROUND THREAD TAPS 


M. B. WILD & CO. LTD. 


Mechanical Engineers, Argyle Street, Birming- 
ham 7. T/N East 0472. 


CAPSTANS. BY-PRODUCTS COKE OVEN 
MACHINERY. *: ELEVATORS. CON- 
VEYORS. WAGON TIPPLERS. 


February 9, 1949 


South Suburban Gas Company 

The Directors have resolved to recom- 
mend to the proprietors a dividend for the 
half-year ended Dec. 31, at 24% making 
a total of 5% for the year, the same a; 
for the previous year. Profit, before tay. 
was £665,630, compared with £443,560 for 
1947. There is a special provision of 
£270,000 for depreciation and contingen- 
cies, and the carry-forward is increased 
from £91,578 to £193,618. 


South Metropolitan Gas Company 

The Directors announce that after pro- 
viding for debenture interest, the balance 
of profit for the year ended Dec. 31, ip. 
cluding £70,301 brought in from 1947, jg 
£496,203 (1947, £311,005). Subject to 
audit, the Directors will recommend at the 
Annual General Meeting to be held on 
Mar. 2 a final dividend of 24% on the 
Ordinary Stock, making 5% for the year, 
and leaving £255,499 to be carried 
forward. 


GAS STOCKS AND SHARES 


After a week in which the undertone 
remained firm on a shrinking turnover, 
the stock markets opened hopefully on 
Monday, influenced to some extent by 
Mr. Stalin’s reported willingness to meet 
President Truman to discuss world peace, 
Gilt-edged securities gave a strong lead, 
and industrials were mainly firm. In the 
week ended Thursday evening the total 
number of transactions on the London 
Stock Exchange was 33.885, a slight in- 
crease over the 33,764 of the previous 
week. The Financial Times Government 
securities index showed a further rise in 
the level of British funds from 113.76 
to 113.97. Industrial securities, however, 
did not fare quite so well, the index 
falling slightly from 122.6 to 122.4. 

Following the announcement of vesting 
date under the Gas Act the number of 
dealings in gas securities reached a 
higher total than for several weeks—263 
against the 274 recorded in the second 
week in November. There were no 
marked changes in price during the week, 
the only variations being due to ex 
dividend considerations. The week's rises 
and falls were as follows: 

OFFICIAL LIST 


Chester United, ord. (xd. Feb. 2)/106 —I11 
Commercial, ord. (xd. Feb. 2) .. H 91 — % 
Gas Light & Coke, 4 p.c. con. 
pref. (xd. Feb. 2)| 961%4—101'4 
Do. 3} p.c. red. pref. ..| 97 —100 
Imperial Continental, cap. 109 —I114 
Liverpool, 5 p.c. ord. (xd. Feb. 2))120 —125 
Oxford, cons. ord. (xd. Feb. 2) .. |202 —212 
South Metropolitan, ord.... .. (104 —109 
South Surburban, ord. ... «(113 —118 
Sunderland, ord. (xd. Feb. 2) .. [112 —1!7 
Swansea, ord. (xd. Feb, 2) .... 82 — 87 


CARDS 


HILMOR LTD. 


Tube Bending Machines (Hand and Power) 
Tube Bending Specialists. 

65, Calshot Street, King’s Cross, London, N.1 
’Phone: Terminus 4714 (2 lines), 

We can supply machines for bending Gas 
and Steam Piping from 3; in. to 2 in. inthe 
cold state. 


CHARLES WINN & CO., LTD. 


| 
| 


Granville Street, Birmingham, 1. T/N Mid 
land 3695 (4 lines). T/A Winn, Birmingham. 
BACK PRESSURE GAS VALVES, SIZES 1 io. 
to 12 in. FOR USE WITH AIR BLAST IN 
INDUSTRIAL AND OTHER GAS-HEATED 
APPARATUS. 
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